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Preface 


We are living in an era in which human action has developed to be the 
main driver of global environmental change -— the geological epoch of the 
anthropocene. One-third of terrestrial net primary production’ is now con- 
sumed by humans, and the material equivalent of about one and a half planets 
is claimed to support human activities. Planetary boundaries to irreversible 
climate change, biodiversity loss and changes to the global nitrogen cycle 
have already been transgressed. The terrestrial biosphere has been fundamen- 
tally restructured for agriculture and forestry, so that more than four-fifths of 
the Earth’s land surface is now human dominated. 

The overall harmful consequences of humanity’s influence on global ecosys- 
tems in past decades are beyond doubt. However, the prevailing view on human-— 
environment relationships is often overgeneralised. The conceptual framework 
of the Millennium Ecosystem Assessment exemplifies an understanding of 
humans that degrade ecosystems, while their well-being critically depends on a 
sustained delivery of ecosystem services. As true as this perspective is, reducing 
humans to degrading agents and/or consumers of ecosystem services loses sight of 
the myriads of cases throughout the world in which land use systems and prac- 
tices have shaped valued cultural landscapes, which effectively integrate ecology, 
economics and cultural needs. Fortunately, the idea of cultural landscapes has 
recently gained ground in science, policy and land use practice. For example, the 
notion entered the circles around the Convention on Biological Diversity, which 
now acknowledges that people have developed and sustainably managed out- 
standing landscapes over a long period. Examples for cultural landscapes that 
enhance both biodiversity and human well-being include the rice terrace land- 
scapes of the Philippines, extensively used mountain grasslands in the European 
Alps and the dehesa agroforestry landscapes on the Iberian Peninsula. 

Many of these cultural landscapes have experienced rapid and fundamental 
changes over the past decades: traditional practices characterised by small 
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spatial scales; mixed cultures; low capital, nutrient and energy inputs; and 
multiple ecosystem services have been abandoned and replaced by standardised 
and simplified land uses. These changes have had severe effects on ecosystem 
services and human well-being. Typical trade-offs involve increases in commod- 
ity provisioning services at the cost of regulating, cultural and supporting 
services. Further, loss of historically grown, regionalised land management 
practices implies a loss of traditional knowledge systems, which are known to 
increase a society’s capacity to deal with crises and to maintain resource flows in 
changing and uncertain conditions. Therefore, efforts are being made all over 
the world to preserve the regional diversity and value of cultural landscapes and 
their underlying land use practices while, at the same time, seeking to guide 
landscape changes into sustainable pathways. 

The fluid and unfixed character of land uses and landscapes — a result of 
complex and closely interwoven natural and human processes — can be brought 
into line with the concept of resilience. From this perspective, social—-ecological 
systems such as landscapes are capable of coping with disturbances (e.g. in the 
case of cultural landscapes, demographic or economic changes), without chang- 
ing their structure or functions, until they cross certain thresholds. Beyond 
these thresholds, however, disturbances cannot be cushioned any more and 
the system shifts to a different state, often accompanied by a degradation of 
ecosystem services. Thus far, very few studies have integrated the approaches 
of, and existing knowledge on, resilience and cultural landscapes. 

Building on empirical cases from Europe, but also considering studies from 
Africa, the Americas and Australia, this book aims to generate or enhance 
insights into the social—-ecological resilience of cultural landscapes. 
Integrating shared aspects of the case studies, the book develops a thematically 
focused and coherent outline of resilience and cultural landscapes. In particu- 
lar, it questions what the resilience toolbox can contribute to the understanding 
of landscape change. Reciprocally, it asks how the notion of cultural landscape 
may advance the resilience approach. The contributions are grouped into four 
parts and around several topics related to the resilience and landscape theme. 

Part I reveals theoretical insights into conceptualising human-shaped envir- 
onments as social-ecological systems and/or cultural landscapes. After the 
introduction (Chapter 1), a theoretically informed approach to cultural land- 
scapes studies follows, discussing the role of landscape interventions (planning, 
management and protection) and how these might influence thresholds of 
landscape change (Chapter 2). Chapter 3 addresses the conceptual history of 
the cultural landscape and resilience approaches, revealing the normative 
assumptions behind both concepts and pointing to potential linkages between 
them. Chapter 4 explores the human-nature relationship in the literature on 
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landscapes and resilience. Further, potential tensions between the spatial 
dimension of the landscape and the ecosystem approaches are scrutinised 
(Chapter 5). Chapter 6 concludes this section with a comparison between resili- 
ence and political ecology as theoretical frameworks for understanding the 
emergence, endurance and decline of land use practices and systems. 

Part Il illustrates, via a number of regional case studies, how land use change can 
be analysed from a landscape and resilience perspective. Which fast- and slow- 
moving variables are the most important drivers of landscape change at various 
spatial and temporal scales (Chapter 7)? How are cultural landscapes analysed as 
complex adaptive systems (Chapter 8)? To what extent do path dependencies 
influence the resilience of landscapes (Chapter 9)? How does the adaptive cycle 
help in understanding landscape change (Chapter 10)? What regime shifts and 
corresponding thresholds can be identified for cultural landscapes (Chapter 11)? 

In Part III, contributions address issues of landscape management for resili- 
ence. How do collective efforts of social networks contribute to the manage- 
ment of landscapes (Chapter 12)? How can the analysis of stakeholders’ 
response strategies to disturbances (coping, adaptation or transformation) act 
as a tool for addressing resilience in landscape management (Chapter 13)? With 
a specific view on ecosystem services, how do traditional land use practices 
contribute to resilience (Chapter 14)? How do social networks and low-input 
land management support adaptation to conditions of continuous and/or rapid 
change (Chapter 15)? Can resilience and political ecology be combined to guide 
land management and land use (Chapter 16)? 

Part IV synthesises the main findings of the book. Chapter 17 proposes to 
abandon ‘academia as usual’ in the analysis and management of landscape 
change and, instead, to apply a heterarchy of theoretical, conceptual and meth- 
odological tools for preparing a resilient future. Chapter 18 elaborates on the 
lessons that cultural landscapes research offers for the resilience approach. 
Finally, Chapter 19 draws conclusions on the possibilities and benefits of link- 
ing resilience and landscape research and highlights perspectives for science 
and practice. 

The book’s core contributions were commissioned for the workshop Social— 
Ecological Resilience of Cultural Landscapes that took place from 15-16 June, 2010 in 
Berlin (Germany), organised by the interdisciplinary research group on ecosys- 
tem services at the Berlin-Brandenburg Academy of Sciences and Humanities 
(BBAW). Both the workshop and this book have been made possible thanks to 
the financial support of the Social—Ecological Research Programme of the 
German Ministry of Education and Research (BMBF). Since 1999, this pro- 
gramme has supported a broad range of research projects that develop strat- 
egies for solving societal sustainability issues. It explicitly builds on cooperation 
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between natural and social scientists and involves stakeholders beyond the 
scientific realm. This has been an extraordinarily fruitful environment for our 
work. Cambridge University Press has published groundbreaking books on the 
topic of resilience and cultural landscapes. We are proud that this book follows 
in the line of seminal works such as Linking Social and Ecological Systems: 
Management Practices and Social Mechanisms for Building Resilience (Berkes & Folke, 
Cambridge, UK: Cambridge University Press, 1998) and The Cultural Landscape: 
Past, Present and Future (Birks et al., Cambridge, UK: Cambridge University Press, 
1988). 

There are many persons who facilitated the development of this book. Firstly, 
we are very grateful to all chapter contributors who provided enthusiastic 
discussions, submitted well-reasoned manuscript drafts, complied with a 
demanding editing process and supported each other through intensive peer 
reviewing. At Cambridge University Press, we thank Dominic Lewis, Megan 
Waddington, Zewdi Tsegai, Robert Burton, Emma Walker and three anonymous 
referees. At BBAW, Regina Reimann efficiently helped overcome the numerous 
legal and administrative barriers on the way to this book. Larissa Beumer, 
Kathrin Trommler and Monica Hernandez-Morcillo helped compile the final 
manuscript and accurately edited figures, tables, captions and the index. Ludger 
Jansen carefully designed maps for the case studies. Sonja Deppisch, Anne van 
Doorn, Sebastian Eiter, Peter Howard, Lynn Huntsinger, Patrick Hurley, Jochen 
Kantelhardt, Thanasis Kizos, Justus Lentsch, Eileen O’Rourke, Teresa Pinto 
Correia, Martina Padmanabhan, Marion Potschin, Jorgen Primdahl, Harald 
Schaich, Lisen Schultz, Thomas Sikor, Susanne Stoll-Kleemann, Andreas Thiel 
and Dan van der Horst commented on the book proposal and/or parts of the 
book. We are particularly grateful to our families for their patience and support. 


Tobias Plieninger 
Claudia Bieling 


Note 


1. The net amount of solar energy converted to plant organic matter through photosynthesis. 


PARTI CONCEPTUALISING LANDSCAPES 
AS SOCIAL—ECOLOGICAL SYSTEMS 


Connecting cultural landscapes 
to resilience 


TOBIAS PLIENINGER AND CLAUDIA BIELING 


Two views on values and changes of cultural landscapes 


First-time visitors are fascinated by the traditional dehesa landscapes of 
Extremadura, the remote southwestern part of Spain (Figure 1.1). Gently rolling 
hills provide spectacular views of seemingly endless and undisturbed land- 
scapes and wildlife. Globally threatened bird and mammal species such as the 
Spanish imperial eagle or the Iberian lynx strive over and through this land- 
scape. Shepherds guide their flocks from winter to summer pastures, following 
historic routes of transhumance often over hundreds of kilometres. Local land- 
races of sheep, cattle and pigs; scenic stone walls; historic farm estates; ancient 
oak trees and other traditional landscape elements remind Northern Europeans 
and Americans of the losses in values that their native landscapes have suffered. 
All this is not a natural landscape feature, but the result of a ‘10000 years love 
story’ between man and nature, as Blondel (2006) notes. The dehesa, which 
combines livestock husbandry, crop cultivation and management of Holm oaks 
and Cork oaks in an agroforestry system, is perfectly adapted to the local 
resource constraints imposed by the rough environmental conditions of a dry 
Mediterranean climate and shallow, acidic and nutrient-poor soils. Dehesas are 
described as the material expression of people having shaped their local land- 
scapes in a sustainable way. It is hardly surprising that the dehesa landscape has 
become the embodiment ofa traditional cultural landscape of high nature value 
in conservation policy and practice, but also in the general public. 

Similarly, the landscape of the Black Forest mountain range in southern 
Germany is an area where man and nature have co-evolved over centuries in a 
harmonic way. A mosaic of deep forests and flower-spotted grassland, together 
with impressive traditional farmhouses in a mountain setting, make up the 
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Figure 1.1. The dehesa of southwestern Spain is a man-made, savanna-like 
landscape, renowned both for its biological and cultural values. Photo: D. Hilbers. 





Figure 1.2. A valley in the Black Forest, Germany, with a typical mosaic of 


farmyards, scattered trees, semi-natural grassland and forest. Photo: C. Bieling. 


essential elements of what locals and tourists from all over the world value as an 
outstanding cultural landscape (Figure 1.2). Because of its rugged geomorph- 
ology ranging from 200-1500 m asl (above sea level) within a distance of a few 
kilometres, the region is very diverse; in the foothills gentle vineyards and 
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orchards shape the character, whereas the highest mountains are covered by 
subalpine vegetation. Faced with, in the greatest part, steep slopes as well as 
relatively harsh climatic conditions, farmers developed a variety of particular 
land use practices and forms of social organisation. For example, commonly 
managed pastures in the southern part of the Black Forest express one strategy 
of coping with limited and difficult to access grazing resources. Farmers rear the 
Hinterwadlder cattle breed that is smaller than other breeds and, thus, is adapted 
to steep slopes. Two radically different ways of inheriting land and different 
farmhouse styles also show human adaptation to the specific conditions of the 
area. In turn, all these efforts of making the best out of difficult surroundings 
shape the natural conditions and the overall character of the Black Forest, 
resulting in both a rich cultural and natural diversity. These landscape values 
have been acknowledged for a long time. For instance, with the Feldberg peak 
area, the Black Forest comprises the federal state’s first and largest nature 
reserve, established in 1937. The region is also one of the oldest and most 
renowned tourist destinations in Germany. 

In the past decades, the dehesa landscapes have been exposed to fundamen- 
tal and rapid changes. Where site conditions allowed, the traditionally multi- 
functional land use system was simplified and intensified. Many multiple land 
uses and management practices have ceased; for example, crop cultivation 
interrupted by extensive fallow periods, firewood and charcoal production, 
fattening pigs with acorns (pannage) and stone wall building and maintenance. 
Instead, grazing pressure of cattle and sheep has increased strongly, which has 
often involved the failure of oaks to regenerate in sufficient numbers. Self- 
sufficiency of many farms was given up, when local ecosystem services were 
substituted with farm machinery, supplementary feed, fertiliser and agrochem- 
ical inputs from outside. On the more marginal sites, especially in the mountain 
ranges, farmers abandoned their land so that forests and shrublands encroached 
and biodiversity and landscape values declined. Many villages lost more than 
50% of their population after the 1970s. In consequence of agricultural intensi- 
fication and land abandonment, many traditional landscape and land use fea- 
tures (e.g. long-distance livestock movements from summer to winter pasture 
and back (Oteros-Rozas et al., Chapter 14)) and the related localised ecological 
knowledge have been lost. 

The Black Forest likewise experienced major changes. Farming in the Black 
Forest seems unable to compete on a more and more globalised market for 
agricultural commodities, and farmers can subsist no longer on their own 
products. Consequently, numerous farms have been abandoned or turned into 
part-time enterprises that complement an — usually dominating — off-farm 
economic activity of the owner. Although especially the central parts of the 
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Black Forest face depopulation, it is often possible to stay in the region and 
commute to a job in the adjacent lowlands, in the Rhine river plains, for 
example. Many farmhouses remain well tended by the original owner’s family. 
Others are sold and used as second homes by urbanites — a hidden aspect of 
urbanisation, which takes place mainly in the fast growing villages and cities 
stretching into the Black Forest foothills. Changes in the agricultural sector are 
most dramatically reflected by the expansion of forests taking over grassland 
that is no longer grazed by livestock. The loss of the mosaic of forests and 
grassland is both bemoaned by the local population and tourists and increas- 
ingly taken up by policy makers. The traditional landscape character disappears. 
More specifically, rare species on marginal grassland as well as familiar and 
highly estimated landscape views are lost. Sometimes, local climate changes 
when expanding forests alter airflows. At the same time, wind farming as a new 
land use is gaining importance in the Black Forest, which frequently provokes 
conflicts with the preservation of scenic beauty. 

However, it turns out to be too simplistic to idealise traditional cultural 
landscapes and to conserve them in their traditional shape, as a closer look at 
the dehesas and the Black Forest reveals striking inconsistencies. We learn that 
the traditional dehesa landscape has not been there for millennia, but is of 
rather recent origin, dating back to the Enlightenment of the eighteenth and 
nineteenth centuries, when common wastelands were privatised, subdivided 
and converted into dehesa estates (Grove & Rackham, 2001). Some oak park- 
lands are as recent as from the 1950s (Plieninger, 2006). The image darkens 
when we consider that the traditional dehesa system was built on massive social 
injustice from its very beginning, with the prevailing division of land into large 
private estates (latifundios) and often absentee landowners critically depending 
upon the exploitation of a large number of badly paid labourers. Rather than 
intact relationships between man and nature, the dehesas therefore epitomised 
hunger and misery in rural communities and represented the primary reason 
for conflicts in social life and agricultural geography in southern Spain over 
most of their history (L6pez-Ontiveros, 1978). 

In addition, the mosaic of forests and grassland deemed typical for the Black 
Forest is more a snapshot than a long-lasting situation. In the past centuries, the 
region dramatically changed its face at least twice. When human civilisation 
entered the Black Forest in the Middle Ages, people found it largely covered by 
dense forests. Some centuries later, at the beginning of the nineteenth century, 
excessive uses in many areas had left almost no forests. Indeed, many of the 
traditional land use practices, for instance local expressions of slash-and-burn 
agriculture (Reutfeldwirtschaft), had induced massive resource degradation and, 
thus, were not at all in line with the notion of a harmonic relationship between 
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man and nature. Moreover, for most of the times, living in the Black Forest was 
far from experiencing a fulfilling life in a beautiful surrounding. Living from the 
land implied extremely hard work, but often it was impossible to acquire 
enough to meet even the basic needs. For instance, to set up a separate family 
remained reserved for only few children in a farmer family. Consequently, the 
Black Forest was a hot spot of emigration. 

Dehesas and the Black Forest differ vastly in land use history, stakeholder 
perspectives, landscape values, economic realities and policy frameworks. 
However, they also exhibit many key issues of cultural landscape change, 
which are the subject of this book. Both the park-like dehesas of Extremadura 
and the forest-grassland landscape of the Black Forest originated from a long- 
lasting, comprehensive and spatially extensive human land use history. This has 
created both tangible and intangible landscape values. Both landscapes increas- 
ingly experience processes of globalisation that manifest themselves in intensi- 
fication—extensification and urbanisation—depopulation dichotomies. Loss of 
landscape character and standardisation follows these trends both in 
Extremadura and the Black Forest. However, both cases also illustrate that we 
tend to simplify our view on traditional cultural landscapes. It is often over- 
looked that the traditional landscapes perceived today as a long-term contin- 
uum have experienced far-reaching transformations, often before 
industrialisation and subsequent human impacts on the environment 
(Renes, 2011). Many valuable traditional landscapes are, by far, not as ancient 
as commonly perceived, as exemplified by the dehesas, which were an eight- 
eenth and nineteenth century intensification compared to previously practised 
land uses. Furthermore, many of the traditional landscapes that are cherished 
today have come into existence through severe landscape intervention and 
remodelling (e.g. traditional vineyard terraces), unsustainable and degrading 
management practices (e.g. litter removal from forests) and/or social injustice 
(e.g. latifundism). 


Challenges to cultural landscapes 


According to UNESCO (2008), cultural landscapes represent the ‘com- 
bined works of nature and of man’ and are illustrative of the evolution of human 
society and settlement over time. They are influenced by the physical con- 
straints and/or opportunities presented by their natural environment and by 
successive social, economic and cultural forces, both external and internal 
(Réssler, 2006). The European Landscape Convention (ELC) (Council of Europe, 
2000) has defined landscapes as ‘an area, as perceived by people, whose charac- 
ter is the result of the action and interaction of natural and/or human factors’. 
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Over millennia, people and their activities have shaped and sculpted landscapes 
with a distinctly human touch. Given the long-lasting, comprehensive and 
spatially expansive human land use history on Earth, most of the whole land 
surface is considered anthropogenic landscape, marked by different stages of 
influence that have been overlaid, refined, or replaced each other. People and 
land have become inseparable, with the latter now being considered worthy of 
protection as such (Figueroa & Aronson, 2006). A result of these interactions has 
been the gradual development of heterogeneous, multifunctional cultural land- 
scapes in which long-established practices sustain a range of ecosystem services 
and elevated levels of biodiversity (Jones-Walters, 2008; Krzywinski, 2009). 
Among their many important values and functions, cultural landscapes are, in 
particular, appreciated for allowing sustainable use of natural resources; serv- 
ing as wildlife habitats; providing economic benefits, scenery and open spaces; 
and possessing cultural heritage (Pretty, 2011). 

Landscapes are stamped by sometimes gradual, sometimes rapid reorganisa- 
tions of the environment in order to adapt their uses and spatial structure better 
to changing societal demands (Antrop, 2005). Hence, dynamic interactions 
between natural and cultural forces have brought about constant change 
throughout history (Dannebeck et al., 2009). However, the speed, scale and 
magnitude of landscape and ecosystem change in the past 50 to 60 years have 
been unprecedented (Jansen et al., 2009; MA, 2005). Powerful drivers such as 
globalisation, agricultural expansion and intensification, land abandonment 
and urbanisation have impacted on many cultural landscapes. Further, forces 
designed to respond to global environmental challenges have developed into 
landscape shaping forces themselves; for example, the establishment of a world- 
wide network of protected areas or the rapid development of renewable energy 
supply. Some of these Key issues that characterise landscape change will be 
reviewed, using examples from the case studies displayed in this book. Many if 
not most of the sketched processes of landscape change are not mutually 
exclusive, but overlapping and partly reinforcing in a particular landscape. For 
example, globalisation, agricultural intensification and the rise of renewable 
energies are closely interlinked. 


Globalisation of landscapes 


As landscapes are increasingly dominated by events and decisions from 
distant locations, global interconnectedness has become a highly influential 
phenomenon driving cultural landscape change. Globalisation shapes land- 
scapes through spread of technology, investment in land, information flows, 
migration patterns and, in particular, increased international commerce and 
trade. Primdahl and Swaffield (2010) have identified two disparate and partially 
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counteracting globalisation policy agendas that act upon landscapes: (1) a neo- 
liberal market agenda that aims to open global markets for agricultural produc- 
tion and in which decision-making is detached from sites of production and 
determined mainly by financial interest; (2) a sustainability agenda (including 
the Convention on Biological Diversity and the Framework Convention on 
Climate Change) that aims to conserve resources, ecosystems and cultural 
values for future generations and which is typically implemented at national 
and local levels. Increase and decrease of agricultural production and popula- 
tion patterns are directly related to globalisation processes. For example, global 
food companies, by promising foreign exchange earnings, have introduced 
industrial prawn agriculture on Mafia Island, Tanzania, with subsequent pro- 
cesses of social dislocation and ecosystem services degradation (Beymer-Farris 
et al., Chapter 16). Globalised land connections, commodity markets, labour 
movements and political action have also stamped Caribbean sugar-cane plan- 
tations since the colonial era, as the case study by Found and Berbés-Blazquez 
(Chapter 10) illustrates. 


Landscapes of agricultural intensification and expansion 


Transitions towards more productive agriculture (either by intensifica- 
tion or expansion of agricultural land uses) have been intricately related to 
economic development worldwide (DefFries et al., 2004). Directly influencing 
between 28% and 37% of the global land area (Porter et al., 2009), agricultural 
production is a most decisive determinant of many cultural landscapes. Most 
productivity increases in agriculture have brought forward a marked decline of 
the diversity and complexity of localised farming systems, with a standardisa- 
tion of crop varieties and livestock breeds, a sharp increase of mechanisation, an 
intensification of matter inputs and farm specialisation and an increase in farm 
sizes (IAASTD, 2009). Simplified landscape structure, losses of semi-natural 
habitats and biodiversity, increased water use, degraded water quality, reduced 
forest cover, loss of forest products, or release of greenhouse gases are conse- 
quences at landscape level (MA, 2005). Pressures to optimise crop productivity 
have triggered agricultural intensification particularly in the more productive 
landscapes, such as coastal and river lowlands, wetlands and fertile plains, while 
cropland expansion affects more marginal areas of the world. For example, 
agricultural intensification was a major force of recent landscape transforma- 
tion in southern Burgundy, France (Crumley, Chapter 17). Rescia et al. 
(Chapter 8) find that large-scale land purchase through timber and agricultural 
companies has expanded intensive and commercial cultivation of cotton, corn 
and soybean crops in Argentina’s Formosa Province, which has been accom- 
panied by extensive deforestation of native forests. 
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Marginalised and abandoned landscapes 


In many remote and mountainous areas of developed countries, where 
unfavourable soils, slopes, climatic factors, political barriers and obstacles to 
transportation and distribution have prevented intensification, agriculture has 
been — and still is — in decline, and land has often been abandoned. Land abandon- 
ment is driven mostly by socioeconomic factors such as immigration into areas 
where new economic opportunities are offered to rural people, but also by eco- 
logical determinants (e.g. elevation) or by land mismanagement leading to soil 
erosion (Rey Benayas et al., 2007). Land abandonment affects landscapes pro- 
foundly — but the environmental effects are not always negative — for example, 
by decreasing soil erosion, increasing carbon sequestration and allowing biodiver- 
sity to recover (Baumann et al., 2011). In cultural landscapes, however, it may 
threaten local ecological knowledge, cultural identities and biodiversity values 
that are associated with semi-natural ecosystems and traditional land use practices 
(MacDonald et al., 2000). For instance, Oteros-Rozas et al. (Chapter 14) study how 
traditional livestock movements (transhumance) shaped cultural landscapes in 
central Spain and state that considerable loss of ecosystem services and increased 
vulnerability of landscapes accompany the decline of these movements. 


Landscapes of urbanisation and land consumption 


Cities, towns and traffic infrastructures have expanded across many 
landscapes (Vos & Klijn, 2000). Urbanisation, the process of transforming rural 
or natural landscapes into urban and industrial ones (Antrop, 2000), has grown 
almost exponentially since the end of the nineteenth century, when, among 
others, new modes of transportation were introduced. In the landscape, urban- 
isation takes the form of commuter settlements, recreational facilities, urban 
building styles, motorways, power lines, etc. This impacts on landscapes both by 
land consumption and by fragmentation. Efforts to limit urban sprawl have 
proven unsuccessful in most developed countries thus far. At the same time, the 
social values of vernacular urban and peri-urban landscapes have been redis- 
covered by landscape scholars (Qvistrém, 2007; Vejre et al., 2010). Stenseke et al. 
(Chapter 5) show that built infrastructure is expanding not only in urban areas, 
but — in the form of roads, tourism facilities and secondary homes -— also 
comprehensively affects rural landscapes. 


Landscapes of renewable power 


Landscapes in the twenty-first century experience increasing competi- 
tion for land uses, which entail new actor groups and management practices 
(Le Di-Blayo, 2011). One major new agent in global land use is the renewable 
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energies sector. Extraction of energy carriers has always impacted on land- 
scapes, but with the recent rise of the age of renewable power, energy will 
develop into one of the most influential driving forces of landscape develop- 
ment (Nadai & van der Horst, 2010). Hydropower has been the first of these 
drivers and has heavily modified many riparian landscapes since the nineteenth 
century. In more recent times, wind and solar energy have transformed land- 
scapes on a large scale. The most intense impact, not only on landscape scenery, 
but also on soil, water and biodiversity, arises from biomass production in 
agriculture, which usually involves intensive monocultures of corn, rapeseed, 
soy, sugar-cane and other crops (Plieninger & Bens, 2007). Common features are 
the strong dynamics and the large scale at which renewable energies change 
landscapes. For example, the area under energy crops in Germany expanded 
from 0.8 to 2.3 million hectares of farmland within just eight years (2003-2011). 
Moreover, landscapes of renewable energies involve not only agricultural inten- 
sification, but completely new land use systems (for example, short-rotation 
crops of willows and poplars) and technical features (transmission lines, photo- 
voltaic cells, biogasification plants) in rural landscapes. Therefore, their expan- 
sion is often accompanied by societal conflict (Hedges, 1995; Selman, 2010). For 
example, emergent offshore wind farming fundamentally changes the cultural 
seascape of the German North Sea coast. Gee and Burkhard (Chapter 11) find 
that large-scale expansion of offshore wind farming may trigger possible regime 
shifts in the sea, with severe impacts on ecosystem services and human well- 
being across several spatial scales. Burgi et al. (Chapter 7) show that competition 
between food production and extraction of energy carriers is not a completely 
new story, but has impacted on landscapes throughout the twentieth century, 
with sometimes surprisingly positive outcomes for nature conservation. 


Nature conservation landscapes 


Nature conservation is another novel agent that has become a powerful 
driver of landscape development by trying to prevent undesired landscape 
changes or to restore degraded ecosystems. Although the history of nature 
conservation reaches back at least to the beginning of the twentieth century, 
nature conservation has developed into a mainstream societal movement in the 
past decades only (Figueroa & Aronson, 2006). In 2008, protected areas covered 
12% of the Earth’s land area. In the European Union (EU), 18% of the land is now 
included in the Natura 2000 network of protected areas, and the EU currently 
aims to connect these to an ecologically coherent ‘green infrastructure’ on a 
large scale. In some areas where nature conservation has been declared a prior- 
ity, at least in Europe, it is aimed to integrate other land uses, by embracing the 
notions of ‘high nature value farming’ (Cooper et al., 2007) or ‘wildlife-friendly 
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farming’ (Fischer et al., 2008), for example, which allows both agricultural 
production and biodiversity conservation. Often, however, expert-based conser- 
vation approaches have been shaped by a particular understanding of environ- 
mental history (Syse, 2010) and involved stringent environmental mandates 
that met grassroots resistance of local stakeholders (Grodzinska-Jurczak & 
Cent, 2011; Hiedanpda, 2002). The Hallnas case presented by Stenseke et al. 
(Chapter 5) reflects how biodiversity conservation has amplified influence on 
land with the gradual decline of agriculture, although — ironically — some of the 
most valuable biodiversity qualities depend on semi-natural pastures that 
have been shaped by farmers and their livestock. Nature conservation efforts 
are inherently value laden (Kirchhoff et al., Chapter 3) and, as Widgren 
(Chapter 6) depicts, using examples from Europe, often guided by romanticised 
landscape images that are challenged by current landscape historical evidence. 


Multifunctional landscapes 


As a counter-trend to agricultural intensification, multifunctional land 
uses have shaped landscapes in many developed countries since the early 1990s. 
Particularly in Europe, some land use regimes have moved to more extensified, 
diversified and dispersed land uses (Wilson & Rigg, 2003). Typical patterns are 
shifts from pure food and fibre production to the inclusion of biodiversity 
conservation, landscape aesthetics and rural quality of life; from quantity to 
quality in food production, growth of on-farm diversification and off-farm 
employment; and the promotion of sustainable farming through agri- 
environmental policy (Evans et al., 2002). In North America, similar movements 
that strive to maintain rural ‘working landscapes’ and their multiple social and 
ecological values can be observed (Huntsinger & Sayre, 2007). Multifunctional 
rural clusters have often been established in aesthetically pleasing landscapes 
close to urban areas where nature conservation, organic farming, landscape 
management, retirement homes, tourism, recreation, spas and other amenity- 
based sectors have created new income opportunities (Beetz et al., 2008). Such 
clusters become visible in the Oderbruch case (ROhring & Gailing, Chapter 9), 
where exurbanites reclaim the specific cultural and aesthetic qualities of the 
landscape and aim to create an alternative landscape development path. 


Local and international action for landscapes 


In response to these often undesired, but powerful, processes of land- 
scape change, there has been arise in regional-scale activities to sustain cultural 
landscapes through partnerships of land users, conservation activists and con- 
sumers throughout the world. Trial-testing new bottom-up approaches, these 
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partnerships aim at achieving best-practice examples of sustainable rural devel- 
opment and, in particular, natural resources management (Prager, 2010). These 
often conceive themselves as a local-based countermovement to globalised 
agribusiness and intend to preserve, enhance or establish localised supply 
chains. For many regional actors, ‘the cultural landscape embodies the life 
values of the people who work it and for whom it is homeland’ (Krzywinski, 
2009: 19). Activities integrate the agriculture, nature conservation and regional 
development sectors and are usually related to economic and social landscape 
aspects contributing to the regional quality of life (Peter & Knickel, 2006). 
Participatory approaches — ranging from simple forms of stakeholder involve- 
ment to continuous rural networks — have become increasingly favoured in 
landscape planning and management. Outsourcing or complementing of gov- 
ernment activities but also manifold forms of self-initiated groups or networks 
have resulted in a great variety of voluntary actions and management activities 
in rural areas. Here, Prager (Chapter 12) elaborates on the role of collaborative 
landscape management groups in four European countries. She investigates the 
activities that these groups carry out to manage their landscape and argues that 
the social resilience of collectives of land managers determines the resilience of 
cultural landscape against sociopolitical and environmental change. Using a 
case of sudden and unexpected environmental change in Kristianstads 
Vattenrike Biosphere Reserve (Sweden), Tuvendal and Elmqvist (Chapter 13) 
delve into the complexities of local land users’ individual and collective 
response options: coping with the disturbance, adaptation to change, and stra- 
tegic transformation. Specific means to reconnect people to their land and to 
strengthen the social—ecological resilience of landscapes — both in developed 
and developing countries and in urban and rural areas — are homegardens, 
which are analysed in a Cuban and Austrian setting by Van der Stege et al. 
(Chapter 15). 

While having determined local-scale conservation and management efforts 
for a long time, preoccupation about cultural landscapes has, only in the last 
decades, found increasing consideration in international policies (Harrop, 2007; 
Phillips, 1998; Wascher, 2001). Most approaches reflect the view that cultural 
landscapes can only be sustained by the involvement of people. However, under- 
standings of how to define and specifically address particular landscapes for 
their sustainable development or protection differ considerably (Agnoletti, 2006). 
At the international level, UNESCO’s efforts towards protecting and preserving 
have focused on representative cultural landscapes of ‘outstanding universal 
value’ and their designation is based largely on their importance to cultural 
traditions (Wascher, 2001). One of the most recent landscape policies, the ELC, 
came into force in 2004. The ELC aims at protecting, managing and planning all 
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European landscapes, which means that it also recognises ordinary, urban and 
industrial locations as cultural landscapes. Currently, UNESCO considers enhanc- 
ing the recognition and conservation of landscapes globally by proposing a global 
landscape convention (UNESCO, 2011). In this book, Head (Chapter 4) questions 
the notions of the human-—nature relationship that frame these policies and 
demonstrates, from an Australian perspective, how these do matter on the 
ground. Selman (Chapter 2) points out the challenges of moving landscape gover- 
nance from a sector approach with its many inherent weaknesses to a democratic 
and multifunctional approach that integrates all social and ecological subsystems. 


The cultural landscapes approach 


Concerns about widespread and rapid landscape change have 
launched rising scholarly interest in the cultural uses and meanings of land, 
which is framed around the concept of cultural landscapes (ESF, 2010). This 
view of landscapes recognises the concept of landscape as an expression of a 
complex interaction between human ideas, social structures and the physical 
features of the human environment, in which natural forces and human 
agency are inextricably entwined (Widgren, 2004). Indeed, from its very begin- 
ning, the word landscape referred to a man-made artefact, with associated 
cultural—process values (Taylor, 2009). The conjunction of culture with land- 
scape (which may be seen as redundant) further underlines a holistic view of 
landscapes, where humans not only perceive their existence but also interact 
with them in dynamic transactional processes (Naveh, 1995). One central tenet 
of landscape studies is to integrate analysis of forms, functions, processes and 
context (Palang & Fry, 2003). The idea of the cultural landscape has been 
prominent in human geography for a long time. Later, the concept has come 
to the fore in international conservation where it evolved as a guiding prin- 
ciple for organisations such as the International Union for Conservation of 
Nature (IUCN). The Convention on Biological Diversity has, through its 
Satoyama Initiative, started efforts to advance ‘socioecological production 
landscapes’, and which links cultural and biological diversity in landscapes 
and represents a normative understanding of cultural landscapes (‘landscapes 
that people have developed and maintained sustainably over a long time’, 
Satoyama Initiative, 2011a). A multiplicity of discourses and narratives pre- 
vails around the cultural landscapes concept, with diverging understandings 
in various parts of the world (Moss & Okey, 2004). In the European discourse, 
Jones (2003) identified three basic understandings, which have been taken up 
in the chapters of this book: 
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(1) Cultural landscapes as landscapes modified or influenced by human activity: 
according to this understanding, a cultural landscape describes a certain 
category of land that has been shaped by human influence. This 
understanding is value free and comprises, for example, both degraded 
tropical forest landscapes and highly valued World Heritage landscapes. 

(2) Cultural landscapes as valued features of the human landscape that are threatened 
by change or disappearance: this understanding values landscapes as 
countryside, as heritage, as scenery with aesthetical qualities or as a 
source of biodiversity. It is common in discourses within the 
agricultural, nature conservation, cultural heritage and landscape 
planning sectors. 

(3) Cultural landscapes as elements with meaning for a human group in a given 
cultural or socioeconomic context: this understanding stresses the cognitive 
dimension of landscapes, the cultural meanings that humans attach to 
their physical surroundings. It involves ways in which landscapes are 
perceived, understood and mentally structured by different groups in 
society. 


The resilience approach 


From the point of view of systems theory, the processes of and the 
management goals for landscape change can be brought into line with the 
concept of resilience. Here, we use resilience as ‘the capacity of a system to 
experience shocks while retaining essentially the same function, structure, 
feedbacks and therefore identity’ (Walker et al., 2006). In other words, resilience 
refers to the ability to deal with disturbances or change without altering the 
essential characteristics of the system in question. Only once certain thresholds 
are exceeded, profound changes occur, making reorganisation necessary. The 
resilience approach focuses on the dynamics of change and how to adapt to and 
shape change. Resilience analysis offers, on the one hand, concepts for the 
analysis of a system and, on the other hand, guidelines for directing a system 
into desired pathways; that is, ideas both for the understanding and the manage- 
ment of landscape changes. Central notions are thresholds and regime shifts, 
adaptive cycles and panarchy and adaptive co-management (Bieling et al., 2011): 


(1) Thresholds and regime shifts (including the assessment of fast- and slow-moving 
variables): at the heart of the resilience approach is the analysis of a 
system’s determining variables, and special attention is given to the 
spatial and temporal scales at which these act. Most variables driving 
social—ecological systems are slow-moving, for example climate, land 
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Figure 1.3. Illustration of equilibria and their basins of attraction at five different 
conditions. Valleys represent basins of attraction, and their size corresponds to 
resilience. Hills correspond to thresholds, while the ball represents the current 
ecosystem state. When a basin is shallow, even a moderate perturbation can induce a 
regime shift of the ecosystem into an alternative basin. Source: adapted from Scheffer 
et al. (2001). Reproduced by permission of Macmillan Publishers Ltd. 


use or human values, but there are also fast-moving variables such as fire 
events, sudden toxic pollution, or social revolutions. It is assumed that 
social—ecological systems are able to cope with disturbances (e.g. 
demographic or economic changes in the case of cultural landscapes) 
without changing their structure or functions until they cross 
thresholds that are specific for each variable or the combination of 
different variables. Beyond these thresholds, disturbances can no longer 
be cushioned and the system shifts to another state, referred to as a 
regime shift (Figure 1.3). This may include negative effects, such as a 
degradation of ecosystem services in the case of cultural landscapes. For 
instance, a lake may be able to cope with pollution up to a certain point. 
Passing this threshold, it can suddenly jump into a state where most of 
the benefits thus far provided — ranging from drinking water supply, 
over a habitat function for a variety of species, to recreational uses — 
drop out. Typically, it is very difficult or even impossible to reverse such 
regime shifts (Scheffer et al., 2001). 

Adaptive cycles and panarchy: the metaphor of the adaptive cycle (Holling, 
1973) describes four commonly and subsequently occurring phases of 
change (Figure 1.4). The growth and conservation phases form the fore 
loop of the cycle; the release and reorganisation phases make up the 
back loop. The usually slow fore loop is characterised by growth and 
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Figure 1.4. Adaptive cycle (a) and cross-scale linkages (b) among adaptive cycles 
(panarchy) in a social-ecological system. Source: adapted from Gunderson & Holling 
(2002) (Figures 2.1, p. 34, and 3.10, p. 75). Reproduced by permission of Island Press, 
Washington DC. 
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accumulation, that is, of biomass, but also of human and social capital. 
In contrast, the back loop is typically a rapid process marked by 
uncertainty, novelty and experimentation, leading to either destructive 
or creative change in the system. Many cultural landscapes today appear 
to be within the realm of a late conservation phase, at the turning point 
into the back loop. While classical preservation efforts in the context of 
landscape research focus on the growth and conservation phases, the 
resilience approach draws attention to the processes of destruction and 
reorganisation, providing a more complete view of system dynamics and 
including specifically the question of how to deal with breakdown and 
renewal. Adaptive cycles can be organised hierarchically at different 
scales across time and space, resulting in nested structures referred to as 
panarchy (Gunderson & Holling, 2002) (Figure 1.4). ‘For example, 
dynamics at larger scales (e.g. migration dynamics or wealth) provide 
legacies, context and constraints that shape patterns of renewal (system 
memory). Dynamics at finer scales (e.g. insect population dynamics, 
household structure) may trigger release (revolt; e.g. insect outbreak)’ 
(Chapin et al., 2009: 16). Thus, nested smaller and faster cycles shaped 
through experimentation and learning allow for an adaptive, 
evolutionary development. Stabilising interlinkages between the 
different cycles and many small steps of reorganisation prevent 
cascading instabilities of the whole. 

Adaptive co-management: The concept of adaptive co-management is based 
on collaboration among multiple stakeholders and aims to foster 
flexibility and adaptation through learning and constant improvement 
(Armitage et al., 2007). Essential components are experimentation, 
monitoring and evaluation through learning-by-doing, cross-scale 
collaboration and power sharing between actors, enhancement of social 
capacity and inclusion of different knowledge systems. Adaptive co- 
management is considered to be at the core of a sustainable 
development that enhances resilience in coupled human and natural 
systems. 


The terms landscape or cultural landscapes have rarely been used in this scien- 


tific community. Instead, frequent terms for the object of resilience research are 


‘coupled human and natural systems’ or ‘social—ecological systems’ (Folke, 


2006). From a resilience perspective, landscape changes will be considered 


consequences of a complex interplay between nature and society, following 


patterns and processes of reciprocal effects, feedback loops, non-linearity, 


thresholds, surprises, legacy effects, time lags, different degrees of resilience 
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and heterogeneity. The resilience perspective is embedded in a wider commun- 
ity that has formed around the ecosystem approach, for example in the 
Millennium Ecosystem Assessment (MA, 2005). Although resilience may be 
used as a descriptive concept, most researchers assign it normative content by 
assuming that management for resilience opens up desirable pathways for 
society, especially in changing environments where the future is unpredictable. 


Prospects for linking landscape and resilience research 


Both the resilience and the cultural landscape perspective share an 
interest in the protection, management and planning of natural resources, 
specifically of ecosystems and/or landscapes. They are both located at the com- 
plex interface of human and natural processes in space and have dedicated work 
on patterns, drivers and impacts of land use changes at several temporal and 
spatial scales. They have had certain success in the realms of policy and environ- 
mental management; the resilience movement more in the global environmen- 
tal agenda, and the landscape community more specifically in nature and 
heritage conservation, both at global and local levels. Against this background, 
it seems surprising that landscape studies appear to be rather disconnected 
from the rapidly evolving resilience school. Even some tensions between the 
two notions in the environmental science and policy discourses may be 
observed. 

However, a few empirical studies have analysed landscape problems through 
a resilience lens (O’Rourke, 2006; Rescia et al., 2010; Stenseke, 2006), and some 
resilience scholars have addressed cultural landscape issues (Barthel et al., 2005; 
Kinzig et al., 2006; Olsson et al., 2004). One very recent attempt to measure the 
resilience of cultural landscapes’ has been undertaken by the Satoyama 
Initiative (2011b). Among the selected indicators are presence of community- 
based institutions; local knowledge on natural resources; access to and use of 
traditional crops, varieties and breeds; openness to innovation; food sover- 
eignty; and the degree of heterogeneity and multifunctionality in the landscape. 

Despite these efforts, the potentials of integrating the existing knowledge on 
resilience and cultural landscapes remain greatly under-explored. We believe 
that the combined view through the lenses of cultural landscapes and resilience 
research can put forward a deeper understanding of the causes and consequen- 
ces of landscape change as well as suitable management strategies. This could 
help to overcome criticism that both concepts have met for conceptual vague- 
ness, for blinding out certain issues and for normative assumptions. For 
instance, the resilience approach has been described as neglecting the power 
dynamics of social-ecological change (Hornborg, 2009) while the cultural 
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landscape concept has been criticised for being change adverse and thus carry- 
ing out purely conservative ideas (Kirchhoff et al., Chapter 3). We hypothesise 
that the integration of research on cultural landscapes and resilience may be 
particularly fruitful in four regards. 

Firstly, a combined approach may improve understanding of the underlying 
processes that put many ingenious cultural landscapes under pressure. Both the 
landscape and the resilience school can contribute — and complement each 
other — to understanding land changes. For example, in the landscape arena, 
the impact of socioeconomic, political, cultural, technological and natural/spa- 
tial driving forces has been singled out (Hersperger & Btirgi, 2009), while the 
resilience literature offers insight into the mode of action of fast and slow 
drivers of change (Chapin et al., 2009). 

Secondly, links between resilience and cultural landscapes may help recap- 
ture landscapes as the primary carriers of social values, which are place based 
and contextual (Tuan, 1977). The ecosystem services concept has evolved 
towards a central platform for assessing the benefits that landscapes and eco- 
systems offer for the well-being of human societies. Social—ecological research 
has shown that — to minimise trade-offs — multiple ecosystem services have to be 
managed as interconnected, coupled ‘bundles’ in a sustainable, integrated 
manner, rather than promoting singular goods or services (Raudsepp-Hearne 
et al., 2010). The landscape perspective offers an integrative view on synergies 
and trade-offs between ecosystem services. In addition, prospects for enhancing 
multiple ecosystem services are good as biodiversity and many regulating and 
cultural services can be enhanced jointly with agricultural and forest products. 

Thirdly, an integrated approach may be able to cope with the heavy norma- 
tive weight of landscape conservation or loss. The origin of landscape awareness 
actually came from the arts of the Renaissance, and both the many tangible and 
nontangible meanings of landscape make them an issue that goes to very 
fundamental topics such as identity, social relations, or sense of place 
(Krzywinski, 2009; Pedroli et al., 2007). It is understandable, therefore, that 
people are change-adverse towards landscapes. However, landscape change is 
not necessarily always negative. It would be as naive as it would be misleading to 
simply try to impede all forms of change. The challenge is how to address the 
changing character of landscapes, both in scientific and political terms. 
A combined landscape and resilience perspective may be useful to work out 
what changes are acceptable, and to which extent, such that cultural landscapes 
and their values can be maintained. It may help direct the vanishing of land- 
scape structures into creative pathways and reveal ways how functions fulfilled 
by traditional elements may be implemented into novel structures. 


Connecting cultural landscapes to resilience 


Finally, the approach may inform landscape policies, for which purposeful 
action and rigorous science are clearly needed. The tight human—nature cou- 
pling as the central characteristic of cultural landscapes implies that landscape 
is a cross-cutting policy issue and that it is difficult to develop an explicit agenda 
for action and to implement suitable policy instruments. Therefore, landscape 
policies have been a forgotten issue; most agreements are voluntary and imple- 
mentation criteria are unambitious. An integrated landscape policy has been 
remarkably absent from EU governance, where landscape has been a sub-theme 
of environmental and agricultural policies at best: ‘Landscape has usually been 
seen as a second class member of the environmental club’ (Phillips, 2005: 20). As 
Primdahl (2010: 164) points out, ‘almost all policies [affecting landscapes] con- 
cern either the avoidance of negative impacts from agricultural production or the 
avoidance of abandonment of farming’. The reasons, although manifold, may be 
traced back to the lagged perception and recognition of the value of cultural 
landscapes themselves. 

In summary, combining the resilience and the cultural landscapes approach 
may help in both analysing and managing landscape change. It is an important 
topic to be addressed by research, but, considering the serious challenges land- 
scape change implies for landscape management and policy, perhaps reveals 
even more relevance beyond science. For this goal of enhancing landscape anal- 
ysis and management to be pursued, a series of difficult questions need to be 
answered. How can we expand our understanding on landscapes as social—eco- 
logical systems? How can we track long-term landscape change in terms of social— 
ecological resilience? How can we analyse social capital as a source of resilience 
and adaptation in landscapes and formulate strategies for adaptive management 
of cultural landscapes? While specific aspects of these questions will be covered in 
the chapters of this book, the overarching hypotheses on the benefits of merging 
resilience and cultural landscapes research will be revisited in the final chapter. 


Note 


1. Specified as the capacity to adapt to change and maintain ecosystem services and communities’ 
capacity to innovate for greater resilience and sustainability. 
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Landscapes as integrating frameworks 
for human, environmental and policy 
processes 


PAUL SELMAN 


Introduction 


Although the term landscape has acquired various meanings between 
cultures and over the centuries (Wylie, 2007), its perceived qualities have consist- 
ently related to landform, aesthetics, history, regional identity, rules and customs. It 
has thus been understood as a territory, whose essence can often be apprehended in 
asingle gaze, and possessing a distinct visual and cultural signature. Latterly, the idea 
of landscape has become more encompassing, as it has extended beyond the realms 
of aesthetics, physical geography and human geography to include ecological pro- 
cesses and human well-being. In this perspective, it is a physical and conceptual 
nexus in which many human and natural systems find their integration — it is an 
indivisible whole possessing intimately connected form, function and meaning. 

While both natural and social scientists have long acknowledged the dynam- 
ics of cultural landscapes, public policies have tended to adopt a more static 
approach, either seeking to designate areas of fine scenery or to mitigate the 
visual impact of development. Contemporary landscape policy, however, more 
actively embraces ‘drivers of change’ (Schneeberger et al., 2007; Winn et al., 
2011), by both promoting sustainable management of landscape per se, and 
influencing the practices of other landscape-producing activities such as for- 
estry, agriculture and construction (Figure 2.1). While all landscapes are 
dynamic, however, their nature and pace of change differ greatly and thus 
they require tailored strategies reflecting a deeper understanding of where 
they have come from and where they are going to. For example, the European 
Landscape Convention (ELC) (Council of Europe, 2000) promotes strategies with 
different balances between ‘planning, management and protection’. 
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Figure 2.1. Basic drivers of landscape change. Source: adapted from EEA (1995). 


Current discourses therefore emphasise social contest, physical flux and 
spatiotemporal trajectory. One of the most promising avenues of enquiry in 
this regard is afforded by resilience theory, which represents spaces as social— 
ecological systems — where social may be interpreted to include everything 
about people and their economy, and ecological to include the totality of 
physical and biotic environmental systems. Resilience theory invokes the 
mathematics of chaos, but this has chiefly been applied to comparatively 
small-scale ecosystems where the level of complexity is not overwhelming. 
When landscape-scale systems are considered, formal modelling becomes 
intractable and resilience theory tends to be applied in a more conceptual and 
metaphorical manner (Holling & Gunderson, 2002). 

This chapter aims to introduce some key ideas about change in cultural 
landscapes, to distinguish between resilience as a general concept and resilience 
theory per se, and to consider whether it is useful and valid to treat cultural 
landscapes as social—ecological systems. It offers a broad view of the general 
applicability of resilience theory to landscape research and practice, and sets out 
some initial ideas ahead of more detailed explorations in subsequent chapters. 
This chapter looks at how landscape governance has shifted from a focus on fine 
scenery to a more complex pursuit of sustainability and multifunctionality at a 
range of scales. It emphasises that cultural landscapes, while often appearing to 
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be stable and timeless, are subject to endemic drivers of change, and hence 
decision-makers need to be sensitive to the ways that these drivers are trans- 
forming traditional landscapes and producing potentially important future 
landscapes. Finally, it reflects on resilience theory as a basis for understanding 
desirable and undesirable change in social-ecological systems. 


The changing cultural landscape 


Cultural landscape is a widely contested term, and it is critically 
explored in later chapters by Kirchhoff et al. (Chapter 3) and Head (Chapter 4). 
For convenience, I have used the term pragmatically, without dwelling on 
extensive debates about the meanings of nature and culture. I refer simply to 
landscapes that have been significantly deflected from their pristine condition 
by periods of human use. In the terms used by Phillips (2005) for the IUCN, a 
cultural landscape comprises nature plus people, past plus present, and physical 
attributes plus associative values. 

The cultural landscape is widely acclaimed as a precious and irreplaceable 
resource. This is largely because cultural landscapes, especially rural ones that 
have been hand built and trodden over centuries, are frequently pleasing to the 
eye. Even though they may sometimes have been the product of economic 
turmoil and social dislocation, the passage of time has treated them benignly. 
Traditional vernacular landscapes have given space to the processes of nature 
and have acquired a level of diversity and complexity that satisfies human 
cognition and emotion. The landscapes of Europe are often deemed pre-eminent 
in this regard and, in terms of heritage and touristic appeal, are considered to 
be as important as its cathedrals, castles and townscapes. However, similarly 
valuable cultural landscapes have been identified and documented in all parts of 
the world. The immediate appeal of these landscapes generally lies in their 
visual complexity, coherence and distinctiveness. Latterly, however, we have 
identified additional values in these heterogeneous, slow-changing environ- 
ments related to their capacity to provide multiple ecosystem services. 

There is, though, a paradox at the heart of many of these landscapes. While 
we seek to protect them against insensitive change, we have often overlooked 
the inevitability of transformation where inherited patterns of land use lose 
their relationship to contemporary drivers. Further, there is also another type 
of cultural landscape — the landscape of despoliation where urban and indus- 
trial cultures (and sometimes even agri- or silviculture) have seriously 
degraded landscape functionality. Such damage has occurred throughout his- 
tory but, in the past century or two, technological capability has often over- 
whelmed the regenerative capacity of nature to heal the scars graciously. 
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Recent phases of urbanisation and industrialisation have thus created land- 
scapes where reclamation needs to be assisted and accelerated if it is to happen 
within human (or political) timescales. Thus, on the one hand, contemporary 
drivers of change rarely appear to be spontaneously creating valuable new 
cultural landscapes; on the other hand, change drivers seem to be tipping 
some landscapes into undesired, incoherent and functionally impoverished 
states that are difficult to reverse. 

Over the past generation, in more affluent societies, rural land use practices 
have tended to shift from production to consumption (Slee, 2005) — away from a 
predominant emphasis on food and fibre towards a wider range of human 
demands such as leisure and residential amenity. Sometimes, consumption- 
related activities have been effective in retaining appearances in heritage land- 
scapes, so that the visible traces of heritage, such as stone buildings and herb-rich 
meadows, have experienced new income streams that support their upkeep 
after the original production driver has faded. However, mainstream production 
drivers now rarely seem to be leading to the spontaneous emergence — through 
moments of serendipity and surprise — of new landscapes that are in-dwelt, 
diverse, multifunctional and legible. 

Faced with this dilemma, there is no simple policy response, because the 
societies and economies that produced our favourite landscapes are obsoles- 
cent; former land use practices have been replaced by very different market 
forces, technological devices, public policies and popular cultures (Table 2.1). 
Inexorable pressures associated with globalising forces (Germundsson et al., 
2011; Primdahl & Swaffield, 2010) are making cultural landscapes more ‘inter- 
national’ in appearance and function, eroding the facets that make them dis- 
tinctive and intimate. This creates a fundamental paradox at the heart of 
landscape science. The cultural landscapes that we typically most wish to retain 
are those that were produced by obsolete economies and technologies, espe- 
cially those farming practices that are being abandoned because of their capital 
and labour inefficiency. To some extent, government policies and the activities 
of non-governmental organisations enable these practices to be continued, in a 
way that parallels former traditions of benign patronage. Thus, policies aimed at 
nurturing multifunctional landscapes now draw upon general taxation and 
lever money for landscape creation from utilities and developers, supplemented 
by partnerships with third-sector organisations. 

However, while public policy has become an increasingly important driver in 
its own right, and is particularly influential in driving the willingness of 
resource managers to deliver ecosystem services, it is often inefficient, behind- 
the-curve and vulnerable to cutbacks. Because it is not part of the warp and weft 
of a locally embedded economy and society, it struggles to deliver those aspects 
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Table 2.1. Some key change drivers in contemporary cultural landscapes 








Examples of key change drivers 





Driving forces 


Pressures 


State 


Impact 


Response 


Policy drivers 


Climate change 

New technologies 

Demographics 

Energy 

Invasive species 

Food security 

World economic power shifts 

Health and well-being 

Values and changing social expectations about landscape 
Community cohesion 

Land development and intensification 

Biotechnologies and genetic modification 

Redevelopment of brownfield land 

Water abstraction 

Changing modes of energy production and transmission 

Edge cities 

Traditional vernacular landscapes 

Wilderness and relative wildness 

New spatial and linear landscapes 

Changing landscape character and distinctiveness 

Changing production and consumption roles 

Loss of landscape-scale resilience in water catchments and coastal landscapes 
Disrupted ecological source-sink processes at multiple spatial scales 
Species’ range shifts and phenological disruption due to climate change 
International (e.g. European Landscape Convention) and national policies 
Green infrastructure and spatial plans 

Community land purchase 

Payments to farmers for ecosystem services 

Landscape protection and regeneration measures 

Central government and its agencies 

Utility companies and infrastructure providers 

Development companies 

NGOs and community groups 

Social and institutional learning 

Tourism partnerships 

Transnational, national, regional and local policies 

Community and NGO action 

Green economics 

Changing values and aesthetics 

Measures to promote landscape multifunctionality and resilience 








NGO, non-governmental organisation. 
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of cultural landscape evolution that emerge through fortunate accident. Indeed, 
as a general basis for landscape policy, massive public subsidy to farmers may be 
neither desirable, affordable nor practicable in the long term. In terms of 
sustainability, we may need to accept the passing of some valued landscapes, 
provided their vestiges are not insensitively erased, and provided we can learn 
how to work with contemporary change drivers to secure new expressions of 
spatial resilience. 

In 1972, the (former) Countryside Commission in England initiated a series 
of studies into the radical changes that were taking place in agriculture and 
concluded that, for most of the countryside at least, change and modernisa- 
tion were inevitable (Westmacott & Worthington, 1997). However, they 
remained highly concerned that changes, partly through farmers’ lack of 
awareness and partly because of economic realities, could be disastrous in 
terms of wildlife and visual interest. The response was to promote ‘new 
agricultural landscapes’ which, although different, would be no less valuable 
than the ones they replaced. Scenic and ecological values could be recaptured 
in alternative land use patterns that were compatible with efficient modern 
practices. In contemporary discourse, we could restate this as saying that 
traditional cultural landscapes, often through serendipity, had acquired 
great biodiversity value and visual character; left to individual actions and 
market forces alone, they would become less distinctive and resilient as time 
elapsed. Somehow, the wider public interest would have to be accommodated 
so that drivers might produce, rather than diminish, ecosystem services. 
Although the original study was conducted a generation ago and the termin- 
ology has changed, its core argument endures. 


Changing perspectives on landscape governance 


One of the defining features of resilience theory is that governance and 
management mechanisms are integral to, not external controllers of, the social— 
ecological system. It is appropriate, therefore, to consider the role of planning 
and policy in steering cultural landscapes. Historically, land use governance has 
often been conducted on a sectoral basis, and this mindset persists. In this 
approach, spaces are identified for a principal use such as transport, housing 
or scenery, and each sector is addressed to some extent by separate specialists 
operating according to their own techniques and traditions. In such a system, 
there is little integration between sectors, and landscape planning has tended to 
be undertaken by specialists who are expert in describing, mapping and protect- 
ing fine scenery — sometimes as a sector of land use in its own right, sometimes 
as a subsector of heritage or nature conservation. This sectoral policy view of 
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landscape has tended to emphasise protective measures to reduce the rate of 
change in official areas of ‘natural beauty’. Simultaneously, other sectors — such 
as agriculture, forestry, energy and transport — have precipitated major land use 
change, although consideration of their landscape effects has often been limited 
to ameliorating their amenity and visual impacts (Selman, 2010). 

This conception of landscape and its associated policy response contains six 
principal shortcomings. Firstly, sectoral landscape policy has tended to equate 
landscape with scenery and has given primacy to the visual sense, concerning 
itself mainly with countryside that meets élite aesthetic criteria. This is at 
variance with the contemporary view that ‘all landscapes matter’ and that 
landscape is the frame in which human and environmental systems are inte- 
grated (Natural England, 2011b). Secondly, it parcels the countryside into 
different sectors — such as landscape, wildlife, agriculture, forestry and recre- 
ation — without adequately appreciating their systemic interconnections. 
Thirdly, the sectoral perspective adopts a relatively static view of landscape, 
rather than one that actively embraces change. Of course, it must be acknow- 
ledged that the deceleration of insensitive change in beautiful countryside has 
been and remains very important, although it is only one dimension of a 
mature landscape policy. Fourthly, it presumes that landscape is something 
rural, rather than something that may be found in country, urban fringe and 
town. Indeed, landscape may be the connective medium between these envir- 
onments, providing visual strength and identity as well as continuity and 
integrity of ecological and hydrological networks. Fifthly, it sees landscape 
as something that is essentially locally generated whereas, increasingly, local 
landscape changes are contingent on the dynamics of distant landscapes. 
Intensification of production or land abandonment in one part of the world 
will have pervasive consequences, sometimes causing other landscapes to 
follow suit but possibly also enhancing the scarcity value of vernacular land- 
scapes and reviving their role as loci for consumption activities. Finally, it sees 
landscape as an object to which society does something — protection or reclam- 
ation, for example. It does not see landscape as a multifunctional system 
doing something for society, whose loss of resilience might undermine our 
capacity to live well. 

It is now widely acknowledged in scientific and policy circles that landscape 
implies much more than a scenic resource. Landscape integrates all natural and 
human systems and thus operates as a framework of dynamic interdependen- 
cies between people and place. Although it is the visible expression of ecosystem 
services, many landscape properties remain unseen or barely perceptible to the 
outsider’s gaze. Lying beyond the surface are layers of cultural information and 
cycles of energy and matter (Stephenson, 2007) (Table 2.2). 
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Table 2.2. Seen and unseen qualities of cultural landscapes 











Relationships Practices Processes 
Experience Memories Creating meaningful places Globalisation of 
Symbols Experiencing health and culture 
Spiritual qualities well-being through landscape Inhabiting virtual 
Meanings Pilgrimage and hefting landscapes 
Aesthetics Place-making 
Sense of belonging 
Stories 
In-dwelling 
History Genealogical links Traces (remanence) of previous Decay and renewal 
Laws and customs land uses and structures 
Legacies of invasion, 
colonisation, etc. 
Landuse  Formallandownership Construction Influencing water, 
and rights Farming air and soil 
Forestry dynamics 
Energy production and 
transmission 
Communication 
Wildlife Ethical attitudes Wildlife management Life-cycle processes 
towards nature Re-wilding of wild species 
Cultural perceptions of Effects of afforestation, 
‘weed’ and ‘pest’ deforestation, agricultural 
species intensification 
Natural Sacred sites Land drainage Landform evolution 
form Restoration and reclamation Soil development 


Land remodelling, reseeding, etc. 


and degradation 
Coastal processes 








Source: mainly based on Stephenson (2007) and Natural England (2011a). 


This chapter’s proposition is that landscape might purposefully be repre- 


sented as a temporally dynamic social—ecological system. If so, this raises 


some interesting possibilities. Firstly, our growing awareness of the dynamic 


and complex properties of landscape has led to an interest in its multiple 


functions, values and ecosystem services, and how these manifest them- 


selves as spatial patterns and processes (Termorshuizen & Opdam, 2009). 


Consequently, it is now common to promote multifunctionality at a land- 


scape scale as an alternative to earlier multiple use and rural resource opti- 


misation models, which tended to pursue a narrow range of maximised 
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outputs (Willemen et al., 2010). Secondly, there is a growing concern about 
the progressive disconnection of structures, functions and systems in cul- 
tural landscapes as a result of intensive land development and resource 
exploitation. For example, wild species have been increasingly unable to 
‘find space’ for their life-cycle processes within progressively fragmented 
vegetation cover (Lawton et al., 2010), rivers have experienced ‘engineered 
disconnection’ (Wheater & Evans, 2009) from their floodplains, while people 
have become increasingly detached from place (Miller, 2005). Thus, scientists 
and policy makers display a concern for reinstating landscape connections 
over time and space. Thirdly, governance is understood as a multipartite 
project among key agents embedded within the landscape system, rather 
than as an external controlling agency. This creates possibilities for social 
and institutional learning that can reduce our vulnerability to ‘future shock’, 
and may help build the necessary resilience to forestall rapid deterioration 
into alternative stable and resistant, but undesirable, system states. 


Landscape change and resilience 


Landscapes, especially those that are predominantly cultural in nature, 
are subject to endemic change, despite often appearing timeless. We must 
accept, therefore, that landscapes are systems in which change, of varying 
degrees of speed and sustainability, is inevitable. For much of the twentieth 
century, a main thrust of landscape policy was that of stopping or slowing 
changes that conflicted with aesthetic taste. This taste was often fixated upon 
historically specific scenic signatures, such as the enclosed agricultural land- 
scapes created in England during the eighteenth century. Modern landscape 
policy acknowledges the inexorability of change and adaptation, although it is 
rarely clear whether changes are for the better or worse, and whether social 
attitudes will harden or soften towards particular changes. Some policies 
actively embrace certain drivers of change as a means of delivering restoration 
and enhancement in particular situations. For example, the National Forest 
Company in the English Midlands has capitalised on environmental gains 
extracted from development projects and economic regeneration programmes 
to create new yet distinctive landscape in an area that had been fragmented and 
disrupted during phases of industrial exploitation and decline. Similarly, the 
emerging Forest Habitat Network in central Scotland arises from economic and 
policy pressures to establish new commercial and amenity woodlands for tim- 
ber production and atmospheric carbon management. Rather than resisting 
change, therefore, the agenda is increasingly one of seeking new modes of 
sustainable development for landscapes that already appear to be resilient, 
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Figure 2.2. Reinforcing landscape connectivities: development of a multifunctional 
green infrastructure in west central Scotland. Photo: Glasgow and Clyde Valley Green 
Network Partnership. 


and to seek the adaptation of undesired landscapes into more resilient and self- 
sustaining states (Figure 2.2). 

However, a distinction needs to be drawn between resilience and resilience 
theory. Resilience is a term that has become a byword in many areas of govern- 
ment policy. In essence, it suggests moving away from seeking a single, opti- 
mum solution, and concentrating instead on building sufficient complexity, 
capacity and flexibility in systems so that they can recover, and even evolve 
positively, from perturbations. Cultural landscapes, as dynamic human—nature 
systems, are often vulnerable to changes that impact on land uses and live- 
lihoods. Vulnerability is thus a measure of the degree to which a landscape 
might be at risk of temporary or permanent loss of functionality following an 
impact. Clearly, this depends on the characteristics of the landscape as well as 
the strength of the impact. In the popular use of the term, resilience is effec- 
tively the opposite of vulnerability. 

There is no universal definition of resilience as it is currently used in policy 
circles. One politically influential definition sees resilience as ‘the capacity of an 
individual, community or system to adapt in order to sustain an acceptable level 
of function, structure, and identity’ (Edwards, 2009). Writing about coastal 
landscapes, Woodroffe (2007) emphasises a multidimensional notion of vulner- 
ability, relating both to natural biogeophysical response, and to economic, 
institutional and sociocultural aspects. Vulnerability is the degree to which a 
coast is likely to be affected by or withstand the consequences of natural or 
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human impacts, while sensitivity refers to its responsiveness and likelihood of 
failure, and resilience reflects the ability of the coastal system to recover or 
return to some quasi-stable state. McFadden (2010) notes that this has tradition- 
ally been connected to a scientific perspective of natural resilience, but now 
increasingly requires building social, cultural and institutional resilience such 
as management response and public willingness to accept degrees of risk. 

In relation to biodiversity, Lawton et al. (2010) advocated increasing the 
coherence of ecological networks in order to promote complementarity and 
mutual reinforcement between elements so that the value of the whole network 
was greater than the sum of its parts. It defined a resilient network as one that 
was capable of absorbing, resisting or recovering from disturbances and damage 
caused by natural perturbations and human activities (including climate 
change) while continuing to meet its overall objectives of supporting biodiver- 
sity and providing ecosystem services. A number of researchers suggest that 
species populations are often predisposed to loss of resilience by factors such as 
poor management, nutrient enrichment, over-abstraction of water, pollution, 
habitat fragmentation, increasing competition for resources and space, and 
disturbance by visitor pressure. 

One way of appreciating the growing importance of a resilience-based 
approach is to consider former US Defense Secretary Donald Rumsfeld’s well- 
known classification of ‘knowns’ and ‘unknowns’. Many issues are ‘known 
knowns’ — we are very familiar with their nature and characteristics and, there- 
fore, can predict future system behaviour with reasonable certainty and lever 
desired outcomes via well-established policy mechanisms. In some situations, 
however, information may be known by only a few, and not be generally 
available to citizens and decision-makers (‘unknown knowns’). Again, certain 
future risks may be unprecedented, thus we do not know in detail how to 
respond or whether our responses will be effective but we are, at least, broadly 
aware of the potential likelihood of the problem and its parameters of risk 
(‘known unknowns’). However, some future risks have not yet even been antici- 
pated, defined or modelled, hence, we cannot even prepare for their eventuality 
(‘unknown unknowns’). In a situation of known knowns, conventional predict- 
and-control models for spatial planning and resource management are often 
sufficient. However, as we move into an uncertain future of a full-up world 
undergoing climate change and other global perturbations, we are progressively 
heading into the territory of unknown unknowns. Here, we cannot predict-and- 
control; instead, we must concentrate on building resilience (Figure 2.3). With 
respect to cultural landscapes, we need to build resilience in their natural and 
information systems in order to improve adaptive capacity to absorb and 
rebound from unforeseen impacts. 
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Figure 2.3. The more uncertain the future conditions, the more a resilience-based 
approach becomes necessary. 


One formalisation of the general principle of resilience has been resilience 
theory, based on an explanation of the way that a social-ecological system 
behaves and how it moves from one system state to another (Walker et al., 
2004). The essential purpose of resilience theory is to challenge two classical 
assumptions about natural resource management. The first concerns the 
ecosystem itself, in respect of which early theorists assumed that plant com- 
munities and their associated wildlife would progress through several phases 
to a climatic climax ecosystem in a predictable sequence unless their delicate 
balance was disturbed by humans. Resilience theory argues, by contrast, that 
alternative stable states, often quite robust and forgiving, exist for similar 
‘climatic climax’ or ‘cultural climax’ situations. The second relates to man- 
agement and policy interventions, which traditionally have been based on a 
presumption that the management agency is external to the system being 
managed, and that it will control internal and external drivers of change. 
Now, it is accepted that ecosystem managers and other land users are them- 
selves an integral part of a social—ecological system. Social-ecological systems 
are thus co-evolutionary systems, with social and environmental systems 
co-evolving in terms of knowledge, values, social organisation and technolo- 
gies (Kirchhoff et al., Chapter 3). Alternative stable states are non-transitory 
and, therefore, considered stable over ecologically relevant timescales, 
although the systems may move from one stable state to another — a state or 
regime shift — when perturbed by an accumulation of impacts. Owing to 
ecological feedbacks, ecosystems display resistance to state shifts and, there- 
fore, tend to remain in one state, although there is evidence of situations 
where processes of smooth change can be interrupted by sudden drastic 
switches to a contrasting state (Scheffer et al., 2001). While transitions to an 
alternative state can be triggered by various impacts, the way is usually 
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paved - especially for undesirable state shifts — by a progressive loss of 
resilience. 

Unfortunately, unravelling the mechanisms governing the behaviour of spa- 
tially extensive ecosystems is exceptionally difficult, because it requires under- 
standing phenomena that operate and interact as a panarchy, that is, over many 
scales in space and time. Broadly speaking, however, resilience refers to the 
extent of a basin of attraction around a state, which corresponds to the max- 
imum perturbation that can be absorbed without causing a shift to an alter- 
native stable state. In systems with multiple stable states, gradually changing 
conditions may have little effect on the state of the ecosystem, but the reduction 
of the size of the attraction basin causes a loss of resilience that makes the 
system more fragile so that stochastic events can trigger a regime shift into an 
adjacent basin. Because the two elements of change in cultural landscapes — 
ecosystems and social systems — are hypercomplex and not readily susceptible 
to prediction or control, many decision-makers now seek an approach aimed at 
building resilience and adaptive capacity in a social-ecological system rather 
than trying to analyse and engineer some supposed optimum condition. They 
also seek to adapt to future circumstances partly on the basis of stored wisdom 
from the past. 

Changing approaches towards ecosystem management — shifting from a 
focus on preventing disturbances towards accepting them as natural con- 
tributors to diversity and renewal, and rebalancing attention away from 
short-term perturbations towards underlying attitudinal and structural 
problems — are increasingly leading to landscape-scale strategies. For exam- 
ple, at Wicken Fen in Cambridgeshire, England, the original conservation 
solution sought to maintain historic water tables in a small isolated set— 
piece while the wider region was progressively drained to create arable 
prairies. Recently, landscape measures there have focused on re-establishing 
wet conditions over a hydrologically coherent area so that something resem- 
bling the former, self-maintaining and emergent ecosystem can be recov- 
ered. A similar project nearby involves the restoration of a ‘Great Fen’, 
which will provide a wider ecological context for the existing remnant 
patches of Holme Fen and Woodwalton Fen National Nature Reserves. 

Resilience theory aims to reduce the risk of unwanted state shifts, and thus 
directs efforts away from controlling disturbance and towards addressing the 
gradual changes that compromise resilience. The challenge, therefore, is to 
sustain a large stability domain by focusing on slowly changing variables such 
as land use, nutrient stocks, soil properties and biomass. Maintaining the resili- 
ence of these variables is likely to be the most effective way to manage social— 
ecological systems rather than attempting to control perturbations — not least 
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because an inherently resilient system will tend to adapt to most fluctuations. 
This principle of focusing on slow-change variables, which retain memory and 
adaptive space, rather than seeking to control more superficial qualities has 
fundamental implications for understanding cultural landscapes as resilient 
social—ecological systems. 


Landscapes as resilient social-ecological systems 


The previous section affirmed that resilience theory is pertinent to 
landscape-scale ecosystem management; the question for this chapter is 
whether its relevance can be extended to cover cultural landscapes more gen- 
erally. As noted near the outset, cultural landscapes are so spatially and tempo- 
rally complex that formal mathematical analysis and models, such as have been 
used by resilience theorists for some ecosystems, may prove overwhelming. 
Conveniently, resilience theorists suggest that their ideas can be applied meta- 
phorically as well as formally (Walker & Salt, 2006), offering us powerful con- 
cepts and language to understand the change trajectories of whole landscapes. 
Further, Cumming (2011) refers to ‘spatial resilience’, affirming the strong 
similarities between social—ecological systems and real-world landscapes, and 
exposing the ways in which most system processes have a spatial component. 
Spatial resilience thus describes the interplay at different scales between a 
system’s spatial attributes and its key constituents (e.g. elements, interactions, 
adaptive capacity and memory). Garmestani et al. (2009) have also suggested that 
the discontinuities and thresholds associated with adaptive cycles operating at 
discrete scales within panarchies may be especially important to the phenom- 
enon of landscape-scale ‘emergence’. 

Cultural landscapes also appear to behave as large-scale social—ecological 
systems in terms of the dynamics and synergies associated with economic 
production. Landscape governance often seeks to stimulate dynamic couplings 
between ecological and social systems so that the two are mutually reinforcing, 
promoting styles of economic and social entrepreneurship that derive reward 
from distinctive and resilient landscapes, enabling people to be self-motivated 
to invest time and money in their care (Gobster et al., 2007). In many landscapes, 
vicious circles of natural resource over-exploitation, community dissipation and 
landscape abandonment or dereliction have led to declining sustainability. 
Selman and Knight (2006) have argued that a key purpose of landscape policy 
is to reinstate ‘virtuous circles’, where producers and service providers find it 
profitable to do things that reinforce landscape sustainability and the land- 
scape, in turn, delivers human benefits through increased character and resili- 
ence. This does not automatically mean reproduction of inherited vernacular 
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landscapes — although this might be highly desirable and feasible in certain 
localities — but, rather, that self-reinforcing links are embedded in ways that 
assist the conservation, re-creation and restoration of distinctiveness. In some 
cases, this might well entail the continuation of traditional farming practices 
and products; elsewhere it could be based on contemporary innovations, such as 
the production of localised food or biomass energy. When virtuous linkages are 
lost, landscape resilience declines but, when they are vibrant, serendipitous 
mechanisms occur that permit adaptive, multifunctional, regenerative land- 
scapes to emerge. 

It would appear, therefore, that if resilience theory is taken at a more meta- 
phorical level, numerous comparisons can be drawn between social—-ecological 
systems and cultural landscapes (Table 2.3). While the conceptual similarities 
may seem quite compelling, however, the practicality of interpreting actual 
landscapes through the lens of resilience analysis is relatively untested, and 
Stenseke et al. (Chapter 5) suggest ways in which the concepts may be explored 
and applied in real-world situations. 

Given the apparent lessons that can be drawn from social—ecological systems 
for contemporary landscapes, some initial issues of interest may be raised. For 
example, a landscape may be in a desirable state and may appear to be durable, 
and yet may be vulnerable to regime shift because of changes in the drivers that 
determine its condition and functionality. Although it may superficially be 
disclosing little change, its underlying subsystems may have become brittle so 
that the system can, with little advance warning, tip into an alternative and 
potentially undesirable state. Whereas little energy was required to tip it into 
this state, enormous effort is required to rebound to the preceding state. For 
example, Rescia et al. (Chapter 8) identify a pre-eminent concern that their 
landscapes are experiencing processes of depopulation and fragmentation 
that are undermining resilience and leading to an undesirable and irreversible 
situation. 

Further, while it may be inappropriate to shore up economically and socially 
obsolescent landscapes just to satisfy our nostalgia, there may, on occasion, be 
sound reasons for their retention and reinvention. This is especially the case 
where a vernacular landscape possesses resilient attributes, such as ecological 
connectivity and information complexity. Such landscapes will need to draw 
upon social memory to reproduce their continuing distinctive condition. Thus, 
Found and Berbés-Blazquez (Chapter 10) report on a cultural landscape that 
appears to maintain important features through successive adaptive cycles, 
despite changing technologies and uses. This is typically the consequence of 
new consumption activities displacing some production activities while capital- 
ising on the landscape remanence of former production modalities. 
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Table 2.3. Similarities between cultural landscapes and social—ecological systems 








Cultural landscapes and social-ecological systems 





— are a combination of social (governmental, economic, human, built) and ecological (biotic, 
physical) subsystems; 

— include governance mechanisms that are not external to the system but are integral to its 
evolution through successive adaptive cycles; 

— are more resilient if they conserve ‘slow change’ variables, moving comparatively benignly 
through different adaptive cycles and continuing to furnish information about wise use 
across time and space; 

— evolve through adaptive cycles, often retaining many of their forms and functions, even 
though their associated production and consumption activities change; 

— have the potential to shift into alternative stable states over time in relatively unpredictable 
ways as a consequence of internal and external change drivers; 

— have a tendency to transform, if excessively exploited, into less desirable system states that 
may be highly resistant to change; 

— continuously intersect with multiple temporal and spatial scales — for example, upscaling 
and downscaling in relation to macroclimatic changes on local biodiversity processes, and 
cross-scaling between different regional, national and international demands for production 
and consumption; 

— engender virtuous couplings between social and ecological systems, thereby underpinning 
sustainable entrepreneurship, food security, psychological well-being and opportunities for 
social learning; 

— are influenced by variation across multiple spatial and temporal scales in relevant variables, 
both inside and outside the system of interest; 

— are defined by common internal elements, such as the spatial arrangement of system 
components and interactions, spatially relevant system properties such as size and 
boundaries, spatial variation in internal phases such as successional stage, and unique 
system properties related to location in space; 

— are influenced by common external elements such as spatial surroundings, connectivity, 
and associated spatial dynamics such as spatial subsidies and spatially driven feedbacks; 

— possess a degree of system resilience that depends on the number and nature of components 
and interactions, the ability of the system to undergo change while maintaining identity and 
memory, and the potential inherent in the system for adaptation and learning; 

— display emergent qualities as a result of processes occurring at discontinuities and 
thresholds associated with adaptive cycles operating at discrete scales. 





Source: mainly the author, but also drawing on ideas from Cumming (2011) and Garmestani 
et al. (2009). 


An additional concern is that, while there are some interesting examples 
of valuable cultural landscapes adaptively cycling through alternative stable 
states, there is much less evidence of new, emergent and unexpected landscapes 
evolving spontaneously as a result of contemporary change drivers. Some 
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writers have pointed to important new landscape categories such as the ‘middle 
landscape’, ‘edge city’ and ‘productivist agriculture’ (Herrington, 2006) but, 
while these may possess some interesting post-modern or late-modern aesthetic 
merits, they do not generally deliver a sufficient diversity and quality of ecosys- 
tem services. However, applying resilience principles to landscape may help us 
to explore new alternative system states that are unashamedly modern but still 
demonstrably rich and robust in terms of their social—-ecological potential. 


The pursuit of ‘good’ landscape resilience 


It may seem that pursuing resilience in cultural landscapes is a self- 
evidently desirable social goal. However, in practice, it creates significant 
conceptual and ethical problems. As Kirchhoff et al. (Chapter 3) note, the 
seemingly neutral scientific terms used in resilience theory are far from 
value free. Fundamentally, increasing resilience entails reducing the risk of 
tipping into an undesirable basin of attraction. This raises the question of what 
constitutes a desirable or undesirable basin. As Walker et al. (2002) note, 
resilience is not of itself always desirable; system configurations that decrease 
social welfare, such as polluted water supplies or dictatorships, may be highly 
stable, while some undesired ecological configurations may indeed be both 
resistant and resilient. Cumming (2011) has similarly shown how various 
spatial expressions of apartheid have proved resilient in Southern African 
landscapes. We are, therefore, involved in value judgements about what con- 
stitute ‘good’ goals for landscape policy; we are also aware that some previous 
landscape policies, which seemed impeccable at the time, now appear to 
favour élitist values and vested interests. 

Thus, resilience per se is not of itself always an appropriate pursuit for land- 
scape policy, nor are traditional cultural landscapes necessarily viable models 
for the future. A key consideration for landscape governance is to assess the 
desirability of retaining or pursuing a particular stability domain, something 
that should not rely solely on current expert opinion. It is, therefore, necessary 
to seek principles on which socially defensible choices can be made about future 
pathways. No age has a monopoly of wisdom and choices about the future will 
always be flawed, but we can seek to ensure that they reflect broadly consensual 
and socially endorsed principles. Two possible, complementary ways forward 
are proposed here: basing options on principles of sustainable development, 
and ensuring that policies and decisions are informed by deliberative and 
democratic processes. 

While sustainable development is a contested term both in theory and 
practice, nevertheless, it has been extensively subjected to democratic 
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discourse and is widely endorsed as a shared social goal. It is suggested here 
that a past, present or future social—ecological system can be deemed desir- 
able, wise or principled if it meets sustainability criteria relating to environ- 
ment, community, economy and justice. Because landscape is the spatial and 
neighbourhood expression of ecosystem services, then a sustainable landscape 
is one with a capacity to retain multifunctionality and continue to deliver 
ecosystem services in the face of internal and external drivers of change. It 
has been proposed that there are five dimensions to sustainable landscapes 
(Selman, 2008): environmental sustainability, concerning defragmentation and 
regeneration of land and water systems; economic sustainability, where ‘virtu- 
ous circles’ of endogenous, spontaneous economic activities are mutually 
coupled to sustainable landscape services; social sustainability derived from 
legible, ‘peopled’ landscapes with narratives, customary laws and social learn- 
ing (Olwig, 2008); political sustainability based on governance partnerships that 
engage both insiders and outsiders; and aesthetic sustainability where ‘fitness’ 
of appearance between the human and the natural indicates healthy function- 
ing of underlying systems (Carlson, 2007). Our ability to sense when a land- 
scape is sustainable may relate to its remanence (Le Di-Blayo, 2011) — the 
retention of visible, subconsciously sensed, and unseen traces and memories — 
and this also typically reinforces its legibility (Czerniak, 2007). 

The second main way of pursuing ‘good’ resilience is through democratic 
discourse. Democratisation of landscape policy is pivotal to the ELC, and this 
spirit is likely to be absorbed into UNESCO’s prospective World Landscape 
Convention. A hugely significant requirement of the ELC, although one which 
is as yet scarcely underway, is the production of landscape quality objectives. It 
is already clear that these objectives will refer to both ‘special’ and ‘everyday’ 
landscapes, as well as their communities and other stakeholders. Landscape 
quality objectives recognise that there is no simple right or wrong future for a 
particular landscape, only the possibility of gauging progress in relation to 
explicit and measurable states (Council of Europe, 2006). Setting objectives 
requires expert input and stakeholder involvement (Ramos, 2010) as well as 
systematic baseline evidence. Planning authorities and land management agen- 
cies are now Starting to tailor objective-based policies to particular landscapes, 
an approach which is well evidenced; for example, in Natural England’s devel- 
opment of ‘integrated statements of environmental opportunity’ for individual 
National Character Areas (Natural England, 2011b). More generally, social resil- 
ience tends to increase as a society becomes more adaptive, particularly through 
its ability to learn about and act on new ways of becoming more sustainable. 
Participatory planning and management within landscape settings provides 
important opportunities for social and institutional learning relating to the 
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generation of new knowledge, acquisition of technical and social skills, develop- 
ment of trust and relationships, common understanding of systems, and collec- 
tive action (Muro & Jeffrey, 2008; Selman et al., 2010). Similarly, Walker et al. 
(2002) propose a stepwise approach to managing resilience by involving stake- 
holders in a participatory process of issue mapping, visioning, iterative model- 
ling and evaluation. 


Conclusions 


Landscapes are territories where human and environmental processes 
find their integration. While landscapes are sites of stored information and 
slowly changing variables, they are also loci of continual transformation. As 
the spatial expression of cultural and natural ecosystem services, landscape 
provides an arena for social learning and transdisciplinary action. Landscape 
governance has, for many decades, been dominated by rural protectionist agen- 
das. However, this perspective has matured into one that promotes environ- 
mentally sensitive land management, exemplary sustainable development 
practices and widespread stakeholder involvement in framing objectives. If 
this is to continue to evolve into promotion of spatial resilience, scientists and 
policy makers need to understand more about the appropriate rates and inten- 
sities of change, and of the functions and potential tipping points of landscapes. 
This requires action in respect of both space and place — providing space in 
which reconnection and regeneration of natural systems can occur, and promot- 
ing spatial properties that anchor, enrich and inform people. Steering the 
direction of landscape change will be unpopular and contested at times, and 
therefore interventions will need to be moderated by deliberative approaches 
combined with the principled pursuit of sustainability. 

Landscape thus provides a strategic scale at which we can understand and 
embed resilience and synergy. Oteros-Rozas et al. (Chapter 14) provide a detailed 
insight into the qualities that traditional, ‘on-the-edge’ communities can bring 
to bear upon retaining properties of virtuosity and self-organisation in land- 
scapes, through their acquired capacity to live with change and uncertainty and 
their collective memory. They note particular devices that are effective in 
mimicking traditional wisdom more widely, such as strengthening the diversity 
of income sources, favouring participatory processes, and developing new insti- 
tutional frameworks for adaptive governance. 

Acritical understanding of resilience guards us against knee-jerk reactions to 
landscape change. Especially, it warns us that local is not always desirable and 
global is not always undesirable. New landscapes, with great potential for dis- 
tinctiveness and resilience, can be driven by contemporary trends such as green 
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infrastructure, urban food production, rural agroecosystems, floodplain man- 
agement, and renewable energy production. Partnership-based governance 
might prove just as serendipitous as traditional modes of resource management 
in enabling distinctive landscape to emerge through fortunate accident. In 
supporting this approach to landscape scholarship and stewardship, resilience 
theory provides us with powerful metaphors; in time, it may also supply us with 
more formal predictive capabilities. 
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social—ecological systems: 
transformation of a classical paradigm 
or a novel approach? 
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Introduction 


All over the world, rapid and fundamental human-made environmental 
changes are occurring. Correspondingly, a research focus in environmental 
management and sustainability science is placed on the interactions of society 
and environmental systems (Kates et al., 2001; Liu et al., 2007). However, despite 
wide consensus on the need to focus on human-nature relationships, there is 
much controversy about their concrete nature and how they should be concep- 
tualised (Scholz & Brand, 2011). 

We compare two approaches to the analysis and management of these 
relationships that are usually considered to be clearly distinct from each 
other. On one side is the resilience approach to social-ecological systems of 
the Resilience Alliance (2012), a highly influential approach in the currently 
emerging sustainability science. It is put forward as a novel, scientifically well- 
founded and unbiased, value-free approach with general applicability that is 
concerned with the goal to ensure sustainable development. On the other side is 
the original version of the cultural landscape concept, which forms the basis of 
classical geography and, for decades, has been very influential in nature con- 
servation and landscape planning, particularly in Europe and possibly most 
strongly in Germany. This concept has been shown to be connected with a 
conservative ideal of the human-nature relationship and to be largely moti- 
vated by cultural, symbolic and aesthetic values of traditional cultural 
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landscapes — notwithstanding that now it is often at odds with its supposed 
sustainability. 

Our comparison, however, will reveal that, contrary to first indications and 
beyond considerable differences, both approaches do in fact conceptualise the 
human-nature relationship similarly. We will argue that this similarity results 
from the fact that the resilience approach is implicitly connected with a prefer- 
ence for the same ideal of the organisation and specification of this relationship 
as the cultural landscape concept. Thus, we will see that the resilience approach 
of the Resilience Alliance is implicitly value-laden, which might result in one- 
sided recommendations for environmental management. 


The resilience approach to social—ecological systems 


In recent years, a whole spectrum of approaches focusing on the ana- 
lysis and transformation of human-—nature relationships has been developed. 
Among them are several inspiring lines of scholarship using the concept of 
resilience, such as risk research, vulnerability research, or the approach put 
forward by the Resilience Alliance (Scholz & Brand, 2011). In this chapter, we 
focus on the latter type — which we term resilience approach — as it is highly 
influential in ecology, environmental management and sustainability science. 

The Resilience Alliance defines resilience as ‘the capacity of a system to 
experience shocks while retaining essentially the same function, structure, 
feedbacks, and therefore identity’ (Walker et al., 2006), instead of switching to 
an alternative stable state characterised by qualitatively different structures and 
functions. This notion of resilience was propagated in the 1970s by Holling 
(1973; but see Errington, 1953) for the description of a universal property of 
ecological systems. Thereby ecosystems are regarded as objectively given, func- 
tionally integrated, dynamically self-organising and self-preserving unities with 
alternative stable states (Holling, 1986; Holling & Gunderson, 2002) — a theory 
that can be referred to as moderate dynamic organicism (Kirchhoff et al., 2010). 

In the last decades, the resilience approach has been increasingly extended 
from the pure ecological domain to social, economic and coupled social—eco- 
logical systems (Brand & Jax, 2007; Folke, 2006). In the course of this extension, 
the resilience approach puts forward the concept of co-evolutionary social— 
ecological systems, which rests on two fundamental assumptions. Firstly, 
based on systems theory, it is assumed that each of the ecological, social and 
coupled social—-ecological system can be analysed ‘in a common conceptual, 
theoretical, and modelling framework’ (Walker et al., 2006). Secondly, human 
societies are regarded as being closely bound to the specific ecosystems in their 
environment. More specifically, the interactions between the social systems and 
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the ecological systems are presumed to lead to a reciprocal determination of the 
inner structure and functional organisation of both systems, which thus 
develop co-evolutionarily (Berkes & Folke, 1998; Folke et al., 1998, 2003; Liu 
et al., 2007). 

To elucidate further, this basal concept of a co-evolutionary human-—nature 
relationship, we turn to the ideas about co-evolutionary systems developed by 
Norgaard (1994) because the resilience approach is based on this work (Berkes & 
Folke, 1998; Liu et al., 2007). Following Norgaard (1994: 40f), co-evolution 
involves relationships between entities that mutually affect their evolutionary 
process so that they are constantly according and reflecting each other: ‘social 
and environmental systems coevolve such that environmental systems reflect 
the characteristics of social systems — their knowledge, values, social organisa- 
tion, and technologies — while social systems reflect the characteristics of 
environmental systems — their mix of species, rates of productivity, spatial 
and temporal variation, and resilience’. This co-evolutionary correspondence 
is regarded as a prerequisite for cultural innovations. For example, Norgaard 
(1994) states that the rise of paddy rice culture in Asia did require a coordinated, 
bilateral transformation of the environmental system’s hydrological balance 
and nutrient retention by the construction of dikes, terraces and water delivery 
systems that had to go along with complex social changes that facilitated 
property ownership, water management and labour exchanges. 

In the resilience approach, going beyond Norgaard’s theory, it is assumed 
that — as a result of co-evolution — ecological and social systems together form 
one integrated superordinate system, the social—-ecological system, which 
behaves as a whole (Berkes & Folke 1998, 2002; Folke et al., 2003). 

Further, the resilience approach assumes that these integrated social-ecolog- 
ical systems are going through so-called adaptive cycles. Like the concept of 
resilience, the idea of adaptive cycles was first developed as an ecological con- 
cept for the description of ecosystems but is now used for the description of 
social and social—ecological systems as well. The adaptive cycle is thought to 
consist of four phases: exploitation or growth (r-phase), conservation (K-phase), 
release or creative destruction (Q-phase) and reorganisation or renewal (a-phase) 
(Plieninger & Bieling, Chapter 1, Figure 1.4). During the r-phase, resources 
accumulate and the connectedness of the components of the system increases 
until it reaches its maximum in the K-phase. As a consequence, the system 
becomes prone to disturbances that can trigger the Q-phase, where the accumu- 
lated resources are set free. In the a-phase, the reorganisation of the system 
starts and a new cycle begins (Holling, 1986; Holling & Gunderson, 2002; Walker 
et al., 2004). This cyclic renewal is assumed to allow the system to adapt to 
permanently changing environmental conditions, and thereby to maintain 
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itself. For example, Allison and Hobbs (2004) suggest that the whole Western 
Australian agricultural region, which they regard as one social—ecological 
system, currently is in the back loop (Q- and a-phase). According to Beier et al. 
(2009), the Tongass National Forest in Alaska provides a clear example of each 
phase of an adaptive cycle. 

In the processes of co-evolutionary development and adaptive change of 
integrated social—ecological systems, human societies are regarded as being 
quite closely bound to the natural conditions of their environment. This view 
is especially obvious from the statement that the functioning of ecosystems is 
the precondition for the various ecosystem services upon which human soci- 
eties depend (Chapin, 2009); for this statement implies the assumption that, 
firstly, nature normally consists of objectively given ecosystems that own an 
internally defined state of functioning, and, secondly, human societies have to 
maintain the functioning of ecosystems to secure the ecosystem services 
needed. (The alternative view would be to regard both definition and function- 
ing of ecosystems as relative to human interests; Jax, 2010.) Notably, it is 
claimed that societies have to maintain the ecosystems’ specific disturbance 
regime, which allows for adaptive renewal (Chapin, 2009). Otherwise, sooner or 
later catastrophes, such as abrupt shifts to undesirable ecosystem states, would 
occur (Folke et al., 2002; Holling & Meffe, 1996; Holling et al., 2002). The ideal is a 
‘local community [that] has become a part of the dynamics of its surrounding 
ecosystem’ (Holling et al., 1998: 356) and, accordingly, in the analysis of human— 
nature relationships, social systems are regarded not as external to ecosystems 
but as included within them (Berkes & Folke, 1998). 

This assumption of a close bond of human societies to the functioning of 
ecosystems is not to deny that a society can modify ecosystems in order to 
optimise selected ecosystem services and to reach a resilient system state that 
is thought to be especially useful, a possibility which is termed transformability 
(Walker et al., 2006). 

With regard to the management of ecosystems, the proponents of the resili- 
ence approach point to the expertness of traditional, local knowledge (Oteros- 
Rozas et al., Chapter 14). Traditional local cultures are credited with a social 
memory that contains the accumulated knowledge about how to manage nature 
appropriately under particular local circumstances (Berkes & Folke, 1998,2002; 
Holling et al., 2002); they are assumed to have developed, and continually 
develop further unique means to adapt themselves to the particular natural 
conditions of their environment, whereby these means are thought not to be 
determined by the environment only but to depend on cultural dispositions as 
well (Berkes & Folke, 1998; Holling et al., 1998); for example, Maine’s clam 
management system is judged as ‘a unique example of local-level management 
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adapted to the ecological and cultural context’ (Hanna, 1998: 190). Further, 
traditional cultures, such as that of the Australian Aborigines, are esteemed 
for their active use of small-scale disturbance events, like small fires in forest 
areas, in order to prevent a crash on a larger scale, for example the burning of a 
whole region — and thus to have taken into account the release and reorganisa- 
tion phases of the adaptive cycle (Berkes and Folke, 2002; Folke et al., 1998). 


The cultural landscape concept 


The term cultural landscape has been used with many different mean- 
ings (Jones, 2003; Head, Chapter 4). Basically, four types of meanings can be 
distinguished (see the similar distinctions in Jones, 2003 and UNESCO, 2008; for 
the different meanings of landscape see Kirchhoff and Trepl, 2009; Kirchhoff 
et al., 2012; Olwig, 1996; Thompson, 2008). 

The first meaning of cultural landscape is not related to values while the 
others refer to specific values: (1) every landscape that has been (perceptibly) 
modified by human cultural activity; (2) landscapes shaped by traditional forms 
of land use that are valued as putatively representing the result of a harmonious 
and unique human-nature relationship (see UNESCO’s category (ii): ‘organically 
evolved landscape’); (3) landscapes designed and created intentionally by 
humans, such as parkland landscapes constructed for aesthetic reasons 
(UNESCO’s category (i)); (4) landscapes that are cultural just because aesthetic, 
cultural or spiritual meanings have been attached to them, irrespective of 
whether they have been (perceptibly) modified by human activity (UNESCO’s 
category (iii): ‘associative cultural landscape’). 

In the following, we limit ourselves to the analysis of meaning (2) because we 
want to show that the resilience approach to social-ecological systems shares 
basic presumptions and ideals about the human-nature relationship with this 
cultural landscape concept. Meaning (2) represents the original’ meaning of the 
cultural landscape concept that has been fundamental — and, especially in 
Europe, is still influential — in the context of cultural and natural heritage 
protection, landscape planning and environmental management. 

The original cultural landscape concept was developed as the basis of the 
paradigm of classical modern geography by Carl Ritter (1817/18). This concept 
and paradigm has become highly influential in Germany and Europe, and was 
introduced into American thought as well, where it was studied by Carl Sauer 
(Duncan, 1980; Eisel, 1980; Jones, 2003; Martin, 2005; Speth, 2001). 

This cultural landscape concept opposes the universalism of the enlighten- 
ment and the understanding of the European culture and society as a model and 
norm for other cultures. On the one hand, it strictly contradicts so-called 
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Figure 3.1. Two conceptualisations of the human-environment relationship. 
Source: redrawn from Knight (1992). 


environmental determinism, according to which the physical environment 
determines cultures or societies. On the other hand, it objects to the view that 
societies should become independent from the particular conditions of their 
respective environment, and it rejects the idea that societies could and should 
be organised, independently from their specific environmental conditions, 
according to immanent principles only, such as ahistorical universal human 
rationality. Instead, an organic, two-way interaction between a society and its 
environment or ‘land’ is advanced according to which development of cultures 
or societies historically has been — and should continue to be — organised 
(Figure 3.1). However, as long as environmental determinism was the opponent, 
some proponents of the cultural landscape concept, like Carl Sauer (1925), 
emphasised humans as the key agent of change in this interaction. 

The cultural landscape concept can ultimately be traced back to Johann 
Gottfried Herder’s (SW) counter-enlightenment theory of cultural development. 
Indeed, Ritter professes the far-reaching influence of Herder, of whom ‘one 
could maintain that modern cultural geography started with him’ (Glacken, 
1973: 129; cf. Eisel, 1980). According to Herder SW, especially volumes XIII/XIV; 
cf. for the following interpretation (Eisel, 1980; Kirchhoff, 2005; Spencer, 1996), 
on the one hand, particular environmental conditions shape each people’s 
sensibility, language, beliefs, and way of thinking; and each people develops 
forms of land use, technology, housing and social organisation, which are 
adapted to these particular conditions. On the other hand, each people utilises 
and thereby shapes its environment according to its particular character. 
Thereby, the people stabilises favourable environmental conditions, detaches 
itself from direct environmental constraints without eliminating the particular 
character of the environment, and creates a cultural landscape that reflects its 
own character and is full of cultural meanings. To succeed, this development 
has to rely on cultural traditions because they contain the accumulated knowl- 
edge about how to adapt to and use the particular environment. However, each 
generation must not blindly follow these traditions but rather has to develop 
them further according to its own needs and talents. 
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The double determination of cultural development by the environmental 
conditions and the particular character of the people lead to regional unities 
of place and people. These unities, in the long run, are subject to a cycle of 
growing, prosperity and dying — followed by the emergence of a new culture. 
Hence, according to Herder, the history of humankind is not a process of linear 
growth that leads to the same form of social organisation all over the world but 
rather a process of organic growth that results in a multiplicity of regional 
cultures, each having a unique character and its own kind of perfection, and 
each being of equal value. Unique cultural landscapes are the visual, material 
results and expressions of these processes of cultural development. 

To sum up, we can state that the cultural landscape concept — in its original 
meaning — is rooted in a specific ideal of the human-nature relationship, which 
opposes cultural universalism as well as environmental determinism and can 
appropriately be described by phrases such as ‘co-evolutionary land-and-people 
units’, ‘local uniqueness’, and ‘organically evolved cultural landscapes’. 


Similarities and differences between the two approaches 


From the information presented here, clearly basic similarities exist 
between the original cultural landscape concept and the resilience approach of 
the Resilience Alliance: (1) both assume that human society and nature are 
interacting entities that mutually influence each other in a co-evolutionary 
way of adaptation; (2) both presume that this interaction results in a super- 
ordinate unity: a cultural landscape or a resilient social—-ecological system, 
respectively, which both are ascribed a unique character; (3) both combine the 
idea of the bond of society to the specific conditions of its environment with the 
idea of the freedom of humans to modify their place of living; (4) both claim that 
(only) co-evolutionary development of society and nature leads to worthwhile 
forms of cultural landscapes or social-ecological systems, respectively; (5) both 
value traditions and local knowledge, and emphasise that these should not be 
regarded as static norms but should be continuously developed further; and 
(6) finally, both assume development to be essentially cyclical. 

Although we highlight the similarities, we do by no means deny the existence 
of considerable differences between the two approaches. At least three should 
be mentioned: (1) there are differences concerning conceptual details; for exam- 
ple, according to the original cultural landscape concept, cultural development 
sooner or later ends with a culture’s decline and the emergence of a new one, 
which, however, absorbs achievements of the former (Sauer, 1925). In contrast, 
the resilience approach’s concept of the adaptive cycle includes the possibility 
of perpetual regeneration: a social—-ecological system that practises adaptive 
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management can reach long-term persistence by means of purposely provoked 
small-scale disturbances, which allow local subsystems to regenerate during the 
K-phase and, thereby, reduce vulnerability to larger disruptions, which would 
lead to a transition into the Q-phase (Berkes & Folke, 1998; Chapin et al., 2009); 
(2) the two approaches differ with regard to their explicit goal and rationale: the 
cultural landscape concept was originally motivated by the goal to maintain the 
Earth’s different, historically evolved cultural landscapes mainly because of 
their cultural-historical, symbolic and aesthetic values. Its objective is basically 
value-rational: to preserve regional cultural identity as a basis for sense of 
belonging and a fulfilled life against the world’s homogenisation by industri- 
alised land use and globalisation. (However, corresponding with the general 
trend towards scientifically based instrumental-rational arguments in nature 
conservation, secondary ‘ecological’ arguments for the preservation of histor- 
ically shaped cultural landscapes have been formulated, for example, their 
supposed ecological sustainability and their importance for the preservation 
of biodiversity.) In contrast, the resilience approach is concerned with an 
instrumental-rational objective: to preserve the functioning of social—ecological 
systems in a way that ensures sustainable development (Chapin, 2009; Folke 
et al., 2003). Cultural values are considered, too, but first and foremost with 
regard to their relevance for sustainable development and for the functioning 
of the whole system. Tradition is primarily not a source of sense of life but a 
source of practical knowledge for the optimisation of societies’ interactions with 
nature; and (3) obviously, concepts like resilience and threshold, which are 
used within the resilience approach to conceptualise non-linear behaviour of 
ecological and social—-ecological systems, are absent from the original cultural 
landscape concept. 


Explanation of the similarities between the two approaches 


How can the striking similarities between the original cultural land- 
scape concept and the resilience approach of the Resilience Alliance be 
explained? We will argue that they are not fortuitous but follow from the fact 
that the two approaches have a common basis. This common basis is not built 
up of brute empirical facts concerning nature, human societies and the human— 
nature relationship. Rather it consists of culturally shaped patterns of thought, 
presumptions and ideals, which imply a specific way of selecting, observing, 
generating and interpreting empirical data and lead to a preference for specific 
empirical states of nature, society and the human-nature relationship. Namely 
we opine that the resilience approach is implicitly connected with precisely that 
view and ideal of the human-nature relationship that we have shown to be the 
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basis of the original cultural landscape concept. The considerable differences 
between the two approaches do not affect this common basis. Thus, not only the 
cultural landscape concept but also the resilience approach includes a cultural 
bias and both are inherently value-laden. 

Against this explanation, a hypothetical objector could argue: I accept your 
interpretation that the cultural landscape concept is indeed motivated and 
biased by a specific, Herderian ideal of cultural development that criticises the 
universal ideals of the enlightenment. I would like to stress, however, that the 
resilience approach was developed firstly for ecological systems, and only sec- 
ondarily has been extended to social, economic and social—ecological systems; 
thus, the resilience approach to social-ecological systems is grounded in eco- 
logical knowledge, that is, insights of a natural science, which, by definition, are 
free from normative judgements. I conclude that your interpretation ignores 
the fact that the resilience approach has an objective, value-free and universally 
valid basis, whereas the cultural landscape concept has a subjective, value-laden 
and partial one. 

To justify our interpretation against this mooted objection, we will: (1) gen- 
erally explain why it makes sense to state that a modern natural scientific 
theory is inherently connected with cultural values or ideals so that even 
natural scientific descriptions can be culturally biased. We then (2) show specif- 
ically that the natural scientific concept of ecological systems championed by 
the resilience approach is neither universally valid nor free from cultural val- 
ues, but biased and indirectly connected with the Herderian ideal of cultural 
development and land—people unities. Consequently, (3) the same bias necessar- 
ily is inherent within the resilience approach to social—ecological systems, as it 
has been gained by extending this biased concept of ecological systems. 


(1) To assume an influence of cultural values or ideals upon a modern 
natural science is generally justified by the findings of anti-positivistic 
theory of science and historical epistemology (Hacking, 2002; Kincaid 
et al., 2007; Kuhn, 1970; Lakatos, 1970; Rheinberger, 2007). These lines of 
thought particularly argue that (i) any scientific observation is theory 
laden; (ii) any natural scientific theory is enunciated within a theoretical 
framework, which has been denoted in different ways, such as paradigm 
or disciplinary matrix (Kuhn), scientific research programme (Lakatos), 
and style of scientific reasoning (Hacking); (iii) essential for such a 
framework are ontological and methodological presumptions that are 
not empirically justified but establish a positive and a negative heuristic, 
and determine both the context of discovery and the context of 
justification of theories; (iv) these presumptions are based not upon 
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merely subjective ideas, but upon culturally shaped patterns of thought 
of intersubjective approval. 

These insights do not justify a radical constructivism, but strongly 
support the claim that the objective reality of modern natural— 
scientific knowledge is partly, but not exclusively, determined by 
cultural ideas. For example, theories of ecological communities 

and ecosystems can be regarded as partially constituted by projections 
of ideas of human individuality and human society onto nature (Eisel, 
2005; Haila & Levins, 1992; Kirchhoff, 2007, 2011; Trepl, 1994). This 
interpretation is strongly supported by the fact that in most biological 
subdisciplines fundamental controversies exist, which have 
persisted despite a wealth of empirical arguments, and all show 
conspicuous structural similarities with cultural controversies 

about the nature of human individuality and human society 
(Kirchhoff, 2007). 

The concept of ecological systems championed by the resilience 
approach can be interpreted as a moderate dynamic organismic holism 
(see previous discussion). This holism is by no means generally accepted 
in ecology (Maclaurin & Sterelny, 2008: 114; for a systematic overview of 
alternative theories see Kirchhoff, 2007; Kirchhoff & Voigt, 2010). The 
pattern of thought characteristic of dynamic organismic holism can be 
traced back to Herder’s cultural theory, whereby the crucial point is that 
organismic holism conceives of an ecological community and its 
relation to the habitat in the same way as Herder conceives of a 

people and its relation to the place of living (for details see Eisel, 2005; 
Kirchhoff, 2007: 80-97/488-497; Kirchhoff, 2011; Trepl, 1997). 
Admittedly, Herder’s theory has influenced ecology not directly but 
mediated by classical modern geography (Kirchhoff et al., 2012). 


We infer that the resilience approach to social-ecological systems advocated 


by the Resilience Alliance — although it is grounded in an ecological theory — is 


implicitly connected with the view and ideal of the human-nature relationship 


that forms the basis of the original cultural landscape concept. Further, we 


conclude that the extension of the resilience approach from ecological systems 


to social-ecological systems includes a problematic circle: a concept of 


ecological systems that is influenced by a specific theory of the human—nature 


relationship is reapplied to social—ecological systems. Nevertheless, it is prob- 


lematic — and the expression of a specific, biased view of the human—nature 


relationship — to apply any concept of ecological systems to human social 


systems or social—ecological systems. 
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Conclusion 


The analysis and management of interactions between human and 
natural systems has become a focus in environmental management and sustain- 
ability science. We have compared two influential approaches to this topic: the 
relatively recent resilience approach to social-ecological systems advocated by 
the Resilience Alliance and the long-standing concept of cultural landscapes in 
its original form. We have shown that both approaches, beyond considerable 
differences, share many conceptual commonalities.” 

The similarities between the two approaches suggest that the resilience 
approach of the Resilience Alliance is based upon the same idea and ideal of 
the human-nature relationship as the original cultural landscape concept. This 
interpretation is substantiated by the fact that the theory of ecological systems, 
which the resilience approach advocates and has applied to social systems and 
social—ecological systems, is influenced by precisely that theory of the people— 
land relationship, which forms the basis of the cultural landscape concept. 

We conclude that the resilience approach put forward by the Resilience 
Alliance, as concerns its basal presumptions, is rather a transformation of the 
original cultural landscape concept than a novel approach — a transformation, 
however, that includes significant conceptual innovations. Thus, not only the 
cultural landscape concept but also the resilience approach include a cultural 
bias and are inherently value-laden. Neither approach represents a value-free 
conception for dealing with nature and the human-nature relationship. The 
resilience approach might be much less justified by ecological knowledge and 
motivated by the instrumental-rational objective to achieve sustainable devel- 
opment than it claims to be and actually assumes of itself. It might uncon- 
sciously be motivated largely by the same value—rational objective as the 
cultural landscape concept: to maintain local and regional cultural diversity 
and identity against the world’s homogenisation by globalisation and industri- 
alised land use. 

Please note that our analysis does not imply that the concept of resilience per 
se is value-laden. Rather, the value-laden properties of the resilience approach 
advocated by the Resilience Alliance are inherent in the specific form of the 
conceptualisation of ecological (and social) systems and of the relationship 
between human social and ecological systems. (There are studies that borrow 
the terminology of the resilience approach advocated by the Resilience Alliance 
without adopting this conceptualisation; these studies are not subject to our 
conclusions.) 

With respect to environmental management and sustainability science, what 
can we learn from these insights into the substance of the resilience approach of 
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the Resilience Alliance? Firstly, if management concepts that are based upon this 
resilience approach diagnose a certain specification of a social—-ecological system 
as necessary to ensure sustainability, then this specification might — as in the case 
of the original cultural landscape concept (but probably less pronounced) — rep- 
resent culturally shaped preferences that are particularistic, not common inter- 
ests. Secondly, these value—rational preferences should be made explicit, in order 
to make them accessible to discussion, instead of being passed off as ecological 
constraints with regard to instrumental-rational objectives. Thirdly, in assessing 
concrete problems of environmental management, alternative conceptualisa- 
tions of the society—nature relationship should also be considered, for example, 
political ecology (Widgren, Chapter 6), vulnerability analysis of coupled human— 
environment systems, the Zurich human-environment-system approach, or the 
Austrian social metabolism approach. 
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Notes 


1. The term cultural landscape (‘Kulturlandschaft’) might have been coined by Carl Ritter (1834: 
53) who uses it with meaning (2). However, Jones (2003) states that the term was first used 
and defined in the 1890s by Friedrich Ratzel with meaning (1). 

2. Our results are not necessarily valid for other conceptions of resilient systems or other 
conceptions of cultural landscapes. 
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Conceptualising the human in cultural 
landscapes and resilience thinking 


LESLEY HEAD 


Introduction 


This chapter starts from the contradiction that, while the empirical 
evidence demonstrates increasingly how inextricably humans have become 
embedded in earth surface and atmospheric processes, we maintain separation- 
ist ways of talking about things. Our dominant metaphors — cultural landscapes, 
social—ecological systems, human impacts, human interaction with the environ- 
ment, anthropogenic climate change - all contain within them a dualistic 
construction of humans and the non-human world (often otherwise known as 
nature). The chapter makes broad comparisons between cultural landscapes 
approaches and social—ecological systems frameworks, as used in resilience 
thinking, in how they each conceptualise the human and human agency. 
These conceptualisations have political and policy implications for manage- 
ment decisions that are also discussed. The chapter then explores the possibil- 
ities of going beyond dualistic framings, using more relational perspectives. 

Drawing on anglophone sources, I examine how the human-nature relation- 
ship has been conceptualised in the cultural landscape literature, and how these 
conceptualisations have changed over time. There are also significant geograph- 
ical differences, as I show by comparing some Old and New World examples. In 
particular, I am concerned to interrogate the extent to which the human 
(including human processes and systems) has been conceptualised as separate 
to, and distinct from, the non-human or more-than-human world. I argue that 
much of the work of the cultural landscape concept, at least in the Anglo- 
American tradition (and its Australian manifestations), has been oppositional. 

These are intensely intellectual questions that also matter on the ground, as 
examples from Australia show. Landscape definitions result in maps, fences, 
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legislative and administrative instruments, gates and boundaries. They keep 
some people in and some people out. Thus, the development of the cultural 
landscape concept has made important contributions. It has put people and 
culture, particularly indigenous ones, into landscapes that had been considered 
empty and natural. It has facilitated a broader context for the management of 
sites and buildings that had previously been considered in isolation. It has 
provided a vehicle for ecological science to recognise positive as well as negative 
human contributions to biodiversity. 

Yet it does these things in ways that are inherently dichotomous, as 
entrenched in the term cultural landscape itself. This has led to considerable 
critique from more relational perspectives that I go on to outline. Comparison 
with the social-ecological systems or resilience perspectives shows that these 
have been similarly dichotomous. In the concluding section, I discuss the extent 
to which we might bring the strengths of all approaches together, while over- 
coming their weaknesses. 


The human as conceptualised in cultural landscape thinking 


In the anglophone world, the idea of the cultural landscape derives 
especially from the work of American geographer Carl Sauer (1965 [1925]: 
341), for whom humans had become ‘the most important morphologic factor’ 
in the material transformation of natural landscapes. Geographical thought 
throughout much of the twentieth century, due to the strong influence of the 
Sauerian tradition, generally distinguished between the natural landscape as a 
pristine baseline for human life, and the cultural landscape that is imprinted on 
top by the transformative activities of human cultures. As Sauer (1965 [1925]: 
343) famously wrote: ‘The cultural landscape is fashioned from a natural land- 
scape by a culture group. Culture is the agent, the natural area is the medium, 
the cultural landscape the result.’ 

As has been widely argued, this view of landscape rests on the separation of 
the natural and the cultural as unproblematic categories (Gregory et al., 2009). In 
view of later critique, it is worth remembering what an important role Sauer’s 
work played in having humans and their activities acknowledged as influential 
landscape actors. The intellectual milieu in which his work was revolutionary 
was one of environmental determinism. 

Nevertheless, geography’s cultural turn and associated critique led to a range 
of studies since the 1980s that, although different in their respective emphases, 
sought to put forward a much more dynamic view of culture. There were 
particular challenges to the so-called ‘superorganic’ view of culture, understood 
as a total package, with a life of its own operating at a higher level than the 
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individual. Culture was argued to be a more dynamic, multiple, contingent and 
contested process, worked out in everyday practice (Anderson & Gale, 1992; 
Jackson, 1989). Where landscape was part of these debates, diverse writers 
argued that the concept of landscape can contain the range of human dimen- 
sions encompassed by the terms cultural, political and economic (Cosgrove, 
1984; Cosgrove & Daniels, 1988; Mitchell, 1996; Olwig, 2002). 


Geographic differences in the use of the cultural landscape idea 


The concepts of landscape and cultural landscape have diverse historic 
and geographic trajectories, encompassing vernacular, political and scholarly 
usage that is important to recognise. In this they differ markedly from concepts 
of socioecological systems as presented within the resilience framework. The 
latter have a more direct genealogy, and it is arguably within the rights of the 
original proponents to insist on particular definitions of terms and concepts. 
This is neither possible nor desirable with the concept of cultural landscape; 
rather, it is important to recognise the diverse work done by the term and the 
concept. In this section, I particularly highlight the differences between Old and 
New World usages, noting that this book is dominated more by Old World 
perspectives consistent with the European Landscape Convention, whose 
‘definition of landscape is focused on people’ (Rossler, 2006: 349). 

Nordic geographers such as Olwig (1996, 2002) and Setten (2005) have been 
less keen than Anglo-American ones to use the term cultural landscape, arguing 
that landscape is sufficient. Olwig (1996: 631) examines Landschaft and related 
words in the Germanic languages of Northern Europe, showing that it has hada 
broad range of meanings relating to territory and community for the last four or 
five hundred years: ‘When approached in historical and geographical context, it 
becomes clear that Landschaft was much more than “a restricted piece of land”. 
It contained meanings of great importance to the construction of personal, 
political, and place identity at the time landscape entered the English language.’ 

Although Olwig’s focus was historical, these themes continue in contempor- 
ary Nordic understandings and usages of landscape, especially in relation to 
landscape management (Jones, 2006). For example, the Swedish Environmental 
Protection Agency (Naturvardsverket) recognises that one definition of land- 
scape goes back to the territorial units reflected in the names of Swedish 
provinces (e.g. Halland, Smaland). Naturvardsverket uses a concept of landscape 
that includes ‘both natural and cultural phenomena’, and is ‘defined as the 
result of the interplay between man, society and nature’ (Sporrong, 1995: 14). 

Jones and Daugstad (1997) show considerable variability in its usage and 
application. For example, they identify discourses of cultural landscape (e.g. 
Agricultural, Nature conservation, Cultural heritage, Planning) used in land 
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management debates. Thus, ‘the cultural landscape provides an arena in which 
different interest groups struggle to influence the formation of our physical 
surroundings, exemplified in the conflicts that often arise between the produc- 
tion of economic goods and the production of environmental goods’ (Jones & 
Daugstad, 1997: 280). 

The point here is not to argue that the term cultural landscape is not used in 
Nordic contexts (for example, see Naturskyddsféreningen i Skane, 2002), but 
rather that it is often used interchangeably with just landscape. As shown 
above, the usual usage of this latter concept is inclusive of cultural dimen- 
sions. German environmental historians Lekan and Zeller (2005: 3) also 
emphasise this contrast with New World settler contexts: ‘Unlike American 
environmental culture, which is still dominated by debates about wilderness 
preservation and the retention of untouched spaces, German landscape per- 
ception has long recognized human impacts as part of the “natural” order.’ 
Particular emphasis is placed on the evolution of cultivated and pastoral 
landscapes over millennia, as the basis for German environmental culture 
and national identity. 

European interest in cultural landscapes intensified in the decades after the 
Second World War in response to three related trends documented in a precur- 
sor book to this (Birks et al., 1988). One was the historical perspective that 
became available with an explosion of palaeoecological research, opening up 
longer timescales of understanding about landscape change. The second was the 
contemporary management challenges that arose when fenced-off areas to 
protect nature did not behave themselves but experienced successional pro- 
cesses and became impenetrable (Faegri, 1988). The third trend was a preserva- 
tionist one, as concern increased about the disappearance of traditional 
agricultural landscapes under intensive modernist agricultural methods 
(Birks, 1988). Thus, although the European concern with cultural landscapes is 
often seen as conservative and preservationist, it emerged out of a deeper 
understanding of the processes of change in cultivated landscapes. 

In comparison to the European context where material cultural influences 
on the landscape are more self evident, New World examples show a slower 
recognition of human influence. ‘Putting culture in’ to the landscape was 
particularly necessary in settler societies, such as Australia, where failure to 
see and acknowledge the indigenous presence allowed a strong and unproblem- 
atic concept of natural landscape to take hold. Importantly for this discussion, 
what was put in was not just a concept of culture, but one that depended 
not only on material evidence but also on oral tradition, stories and symbolism. 
On the other hand, use of the cultural landscape concept in relation to 
indigenous landscape engagements is itself potentially problematic as it can 
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reinforce a false separation between culture and nature. In the Australian 
context, early European settler struggles led to themes of emptiness and alien- 
ation in cultural engagements with the land. The harshest parts of the con- 
tinent, particularly the deserts, have been seen as inimical to culture (just as 
they are quite literally inimical to agriculture). The agricultural metaphor 
was central to the colonising culture’s vision of itself and its civilising presence, 
and the apparent absence among Aboriginal people of tillage, and hence 
culture, was used to justify both physical and conceptual dispossession over 
the past two hundred years (Head, 2000). To summarise, colonial Australian 
understandings of nature have either subsumed or rendered invisible the 
presence of people, particularly indigenous people. 

Thus, the strongest use of the cultural landscape concept in Australia in the 
last few decades has been in ways that recognise indigenous presence in and 
connections to land, that put people back in. While there is a preservationist 
and heritage-related theme, it has also been a politically radical idea because of 
its challenge to the totality of colonial rule. The presentation of a place as a 
cultural landscape implicitly positions it in contrast to a wilderness. This is seen, 
for example, in the way Australian debates both influenced and utilised the 
development of the World Heritage category of Associative Cultural Landscapes 
in the case of Uluru-Kata Tjuta National Park, a discussion I return to later. 


Cultural landscapes in land and heritage management 


The work of Jones and Daugstad (1997) is just one example showing 
how different concepts of and discourses around culture and landscapes have 
material outcomes. This section provides further examples of these outcomes, 
and their challenges and dilemmas. I start with a discussion of the cultural 
landscape category within the World Heritage Convention, then go on to 
some contemporary land management examples. 

The World Heritage Convention is an arena in which three different categor- 
ies of cultural landscape are acknowledged (Rossler, 2006; UNESCO, 2010). Of 
the 890 properties (689 cultural, 176 natural and 25 mixed) on the World 
Heritage list at the time of writing, 66 were included as cultural landscapes. 
Other World Heritage cultural property types, such as monuments and sites, 
would also be considered cultural landscapes in the usual geographic discussion 
of that term. So, indeed, would many natural properties that are valued and 
managed for their beauty, scientific value or importance for biodiversity con- 
servation. In this section of the discussion, however, I focus on the properties 
specifically designated as cultural landscapes. 

Two particular issues are the degree of material transformation and the 
relationship between culture and nature. These categories can also be thought 
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of as being on a continuum of material evidence of human activity, from highly 
visible to potentially absent. 


(1) ‘The most easily identifiable is the clearly defined landscape designed and 
created intentionally by man (sic)’ (UNESCO, 2010). These are often garden 
and parkland landscapes, in which the materiality of the human effort is 
most obvious. 

(2) ‘The organically evolved landscape’ (UNESCO, 2010). This can be either a 
relict (fossil) landscape or a continuing one. In either case, material form 
is necessary. In the relict landscape, the distinguishing features are still 
visible; if continuing, it still exhibits significant material evidence of its 
evolution over time. 

(3) ‘The associative cultural landscape’ (UNESCO, 2010). In these cases, their 
listing is justified ‘by virtue of the powerful religious, artistic or cultural 
associations of the natural element rather than material cultural 
evidence, which may be insignificant or even absent’ (UNESCO, 2008). 


Themes of integration and connection between nature and culture are strong in 
the World Heritage conceptualisation of cultural landscapes: 


Cultural landscapes are at the interface between nature and culture, 
tangible and intangible heritage, biological and cultural diversity — 
they represent a closely woven net of relationships, the essence of 
culture and people’s identity. Cultural landscapes are a focus of 
protected areas in a larger ecosystem context, and they are a symbol of 
the growing recognition of the fundamental links between local 
communities and their heritage, humankind and its natural 
environment (Rossler, 2006: 334). 


While it could be argued that ideas of integration just mix culture and nature 
together without recognising that, as concepts, they may be inherently prob- 
lematic, it remains the case that the realities of management in most landscapes 
today involve recognising and dealing with human actions. The cultural land- 
scape concept appears to be a tool that managers find useful. For example, it is 
being utilised in coastal New South Wales ‘to provide a practical tool whereby 
Aboriginal community and cultural values can be equitably considered in the 
future coastal planning, land management, and decision-making processes of 
both state and local government’ (Andrews, 2006: 1). 

The approach was developed in recognition that conventional Western sys- 
tems for assessing landscape significance (e.g. historical, archaeological, anthro- 
pological) did not adequately respond to Aboriginal cultural values (Andrews, 
2006; Byrne et al., 2001). Andrews (2006: 5) argues that the cultural landscape 
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framework may ‘encompass the traditional values [of] Aboriginal peoples 
regarding their spiritual views of the natural world and associative values in 
the land, while still being understandable to land and conservation managers 
whose world views are typically based in Western historical and scientific 
scholarship.’ 

Drawing also on UNESCO definitions of associative cultural landscapes, an 
Aboriginal cultural landscape is defined as ‘a place or area valued by an 
Aboriginal group (or groups) because of their long and complex relationship 
with that land. It expresses their unity with the natural and spiritual environ- 
ment. It embodies their traditional knowledge of spirits, places, land uses, and 
ecology. Material remains of the association may be prominent, but will often be 
minimal or absent’ (Andrews, 2006: 10). 

This need to ‘put people in’ may be particularly strong where the human 
connections have not transformed the physical landscape, in the Sauerian 
sense, or at least not to any great extent, and are expressed rather in intangible 
values. These are the attachments which are most difficult to recognise/have 
recognised by other parties and thus to protect under management regimes. 
Rossler (2006: 336) emphasises that the World Heritage category of associative 
cultural landscape ‘has been crucial in the recognition of intangible values and 
for the heritage of local communities and indigenous people. The primary 
difference was the acceptance of communities and their relationship with the 
environment.’ 

The example in New South Wales is still a work in progress, and it remains to 
be seen whether it (a) can be operationalised and (b) results in different land 
management strategies than would otherwise be in place. My concern in this 
discussion is not whether its aims are met or it is an effective tool. Rather, it is to 
highlight the way the cultural landscape concept has been mobilised, at least in 
principle, to include Aboriginal voices and values in the land management 
process. 

There are several tensions and contradictions in using the cultural landscape 
concept to recognise indigenous attachments to land in contemporary manage- 
ment regimes. Some of these are ontological, as illustrated by the example of 
Weir’s (2009) work with Aboriginal traditional owners of the Murray and Lower 
Darling Rivers, who have ‘respect for country’ as a main concern. Weir positions 
the traditional owners as ‘amodern’ in their relations with the non-human 
world. That is, they are embedded in intimate relationships of mutuality, 
respect and connection that mix together ‘human bodies with rivers’, ‘kidneys 
with lakes’ (Weir, 2009: 13). Importantly, Weir distinguishes amodern from pre- 
modern, discussing the way the latter has imprisoned traditional owners in the 
past. This leads to profound contradictions around the concept of ‘cultural 
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flows’, a conceptual tool Aboriginal people have used here and elsewhere 
(Jackson, 2006) to situate themselves and their responsibilities in the contem- 
porary Australian political process, and to facilitate returns of water to the river 
system. Weir examines the tensions inherent in having to use the modern, that 
is, separationist concept of culture to argue for something that will revitalise the 
total life of the river. 

Other tensions are more practical; for example, that a highly material land- 
scape, particularly when preserved as World Heritage, can pin in place and time 
a static understanding of the cultural processes that produced it in the past, and 
where their descendants might want to be in the present. Archaeologist Denis 
Byrne (2007: 43) tells an evocative story of his visit to the rice terraces of north- 
ern Luzon in the Philippines, where the tourist expectation that the ‘natural 
primitiveness of the terraces’ be maintained, jars with the fact that ‘the terraces 
were ephemeral agricultural phenomena that had always been in a state of 
change [...]. Outsiders might speak of the terraces as monuments, but they 
were monuments that never ceased being built’. 

Local Ifugao people were also expected to conform to a static external idea of 
authenticity, for example, when replacing a thatched roof on their huts with 
corrugated iron roofing. 


Cultural landscapes for biodiversity 


While cultural geographers and others in the humanities were redis- 
covering the agency of the non-human world, physical geographers and natural 
scientists were increasingly recognising the human agency or culture. There is 
an emerging trend in some ecological studies, particularly historical ones, to use 
the cultural landscape concept to recognise the human presence in the land- 
scape and/or to discuss issues of biodiversity conservation in humanised land- 
scapes, for example, traditional agricultural ones (Phillips, 1998; Steck et al., 
2007; Stenseke, 2004). In the traditional agricultural landscapes of Northern 
Europe, there is widespread recognition among ecologists that traditional man- 
agement, or some replica thereof, is important to biodiversity conservation in 
the so-called semi-natural grasslands. ‘The main reason for restoring these man- 
made grasslands is their exceptionally high species richness at small spatial 
scales [...]. A prerequisite for keeping high species richness is to continue 
grazing, as the number of species drastically decline on grasslands when aban- 
doned’ (Lindborg, 2006: 957). 

A rather more contested example is when obviously human constructions 
within the agricultural landscape, such as stone walls, have themselves 
become sites of biodiversity maintenance. Management strategies might vary 
considerably depending on whether these are managed for species protection 
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or for cultural heritage. The importance of human activity in maintaining 
biodiversity in agricultural landscapes is also discussed by Calvo-Iglesias et al. 
(2006) for Spain and Maurer et al. (2005) for the Swiss Alpine grasslands. 
These examples illustrate some of the tensions involved in trying to manage 
complex areas for single purposes. 


The human as conceptualised in social-ecological systems 
and resilience thinking 


Where the cultural landscape concept has been used in the sciences, it 
generally retains a conceptually unproblematic distinction between nature 
and culture (Head, 2008). One arena of science where considerable effort has 
been expended to bring humans in is within resilience thinking. Indeed an 
important strength of the resilience framework of social—ecological systems is 
that it has brought humans and their processes to an ecological audience and 
ecological frameworks that mostly ignored them completely. For example 
Berkes and Davidson-Hunt (2006: 35) argue: ‘Most of the world’s biodiversity 
is in areas used by people. Hence, to conserve biodiversity, we need to under- 
stand how human cultures interact with landscapes and shape them into 
cultural landscapes.’ 

Berkes and Davidson-Hunt show how the management implications of these 
types of cultural landscape are a more dynamic engagement than the single use 
approach. They argue that protected areas managed to maximise conservation 
and forest lands managed to maximise timber production both lead to attempts 
to fix or freeze the landscape. Management strategies by Anishinaabe people of 
eastern North America provide at least three mechanisms by which biodiversity 
can be conserved and enhanced. Firstly, through fire and other kinds of disturb- 
ance management, all successional stages are maintained. Secondly, a mosaic 
landscape with many patches and gaps is maintained. Thirdly, new edges and 
ecotones are created. 

However, the conceptualisation of separate social and ecological systems 
within resilience thinking has a clearly dichotomous character. Even the stitch- 
ing together of those systems in an ‘integrative’ framework such as ‘coupled 
systems’ serves to further underscore their ontological separateness (Berkes 
et al., 2003: 22; Davidson-Hunt & Berkes, 2003; Holling, 2010). That this separ- 
ation is implicit rather than explicitly examined (Walker et al., 2002) is a curious 
omission, as most other concepts within resilience thinking are examined in 
detail. Indeed the conceptualisation of the system itself requires discussion, 
because it has been argued to dissolve under empirical scrutiny in observation- 
al, inductive ecological research (Hattingh, 2011; Sagoff, 2003). 
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Relational approaches: contesting cultural landscapes 


Both resilience and cultural landscape frameworks have made import- 
ant contributions to clearer recognition of human influences in ecosystems and 
landscapes, and to our understanding that earth surface processes are now 
saturated with human activities. Yet, that very saturation and embeddedness 
requires new ways of thinking; holding the human as a separate and separable 
category has been challenged by a wave of critical scholarship in the last few 
decades. For example, Whatmore (2006: 602) argues that both old and new 
cultural geographies externalised landscapes and cast their making ‘(whether 
worked or represented) as an exclusively human achievement’ (see also 
Plumwood, 2006). The big difference of recent work is that it ‘shifts the register 
of materiality from the indifferent stuff of a world “out there”, articulated 
through notions of “land”, “nature” or “environment”, to the intimate fabric 
of corporeality’ (Whatmore, 2006: 602). 

Whatmore’s (2002) concept of ‘livingness’, and her hybrid geographies 
have much in common with Ingold’s (2000) discussions of dwelling. Both 
have been influential in attempts to go beyond the material-symbolic and 
culture—nature binaries. 

Where binarist thinking ultimately forces a choice in terms of single causes, 
for writers such as Whatmore, influenced by Actor Network Theory, ‘the social 
and the natural are co-constitutive’ within a myriad of networks (Castree, 2002: 
120). Drawing on Latourian thinking, hybrid approaches argue that the society— 
nature dualism maintains a misconception ‘that entities are “essentially” either 
social or natural prior to their interaction with one another’ (Castree, 2002: 118). 
In this respect, hybridity is perhaps an unfortunate term, because it is intended to 
be explicitly different to the more commonsense understanding of hybridity in 
which two pure forms are mixed together. In other words, Whatmore’s hybridity 
is explicitly different to a conception of hybridity ‘founded on an underlying 
essentialism about the things brought into dialectical relation: orange may be 
hybrid, but it is only produced by the synthesis of two pure and primary colours’ 
(Demeritt, 2005: 819). It is the underlying essentialism in cultures, landscapes, 
social systems and ecological systems that I want to contest. 

As Scoones (1999: 487) has argued, there are parallels here with ‘investiga- 
tions of the practice of science [which] suggest that the nature—culture divide 
cannot be sustained, as “hybrid networks” of humans, non-humans, and arte- 
facts are seen to be engaged in the processes of scientific investigation’. Within 
cultural geography and related disciplines, over the last decade or two, there 
has been increasing recognition of the agency of plants, animals and other 
parts of the non-human world (Anderson, 2005,2006; Braun, 2005; Clark, 2011; 
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Head & Atchison, 2009). This distributed view of agency goes beyond equating 
it with (the human quality of) intentionality, seeing agency rather as ‘a rela- 
tional effect that is the outcome of the assemblage of all sorts of social and 
material bits and pieces’ (Gregory et al., 2009: 7). In both the sciences and the 
humanities, there are grounds for future connections, in that both recognise 
messy networks of agency that are ‘multiple, contingent and nonessentialist’ 
(Castree, 2002: 121). 


The ontological challenge 


I have tried in this chapter to present both cultural landscapes and 
social—ecological systems as historically contingent concepts that have power 
in different contexts and that have played (and continue to play) different roles 
in different times and places. We should think of both concepts as provisional. 

In particular, both have done important work putting humans into the eco- 
logical picture. The concept of cultural landscapes in Australia has given (albeit 
limited) political power to Aboriginal land managers. It has ‘put back in’ people 
who were rendered invisible. For me, the demonstrated strength of human 
power to materially transform earth processes, including the composition of 
the atmosphere itself, is reason enough to keep the cultural landscape concept 
alive a while longer. It provides one way to talk about our responsibility for 
environmental damage and environmental restoration, in language that has 
strong vernacular resonance. Similarly, the concept of resilient social-ecological 
systems has found a ready public in both scientific and policy circles. 

However, in both cases, these binaries (cultural landscapes, social—ecolog- 
ical systems) are challenged by the empirical evidence of mutual constitution 
and embeddedness. They are not compelling ontologies, at least as currently 
presented. Proponents of both need to engage more explicitly with the under- 
lying, and underexamined, assumptions in their frameworks. Critical scholar- 
ship has done this much more thoroughly for cultural landscapes in recent 
decades than for the newer concept of resilient social-ecological systems. On 
the latter, see Walker and Cooper’s (2011: 157) argument that resilience 
thinking has a ‘tendency to metabolise all countervailing forces and inoculate 
itself against critique’. 

Eventually, we need to come to terms with the artificiality of both concepts, 
and develop stronger, more empirically justifiable ones. A relational perspective 
requires us to ask much more about and elaborate in detail the specific mech- 
anisms of connection that prevailed in particular times and places. The default 
assumption must be that humans and a diversity of non-human entities are 
mutually implicated — they co-constituted the world. The question is not 
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‘whether’ but ‘how’? As Anderson (2005: 271) has argued, to ‘begin [...] by 
assuming a radical or pure break between humanity and animality’ is a rather 
different thing to demonstrating spatially and temporally variable differences in 
the ecological roles of specific peoples and groups of non-humans or showing, 
using a battery of diverse methodologies, how culturally variable associations of 
humans and animals have influenced the patterning of plant communities. On 
the other hand, relational approaches have themselves been critiqued as flat- 
tening out difference, including spatial difference, and dealing insufficiently with 
questions of power (Castree, 2002; Rocheleau, 2008; Rocheleau & Roth, 2007). In 
the context of climate change discussions, the natural science evidence provides a 
key challenge for relational approaches. The weight of evidence in both climate 
change debate specifically, and broader environmental discussions such as bio- 
diversity, is towards the overwhelming power of humans and their activities. Our 
task as scholars is to both ‘engage directly with what passes for common sense’ 
(Demeritt, 2005: 821) and critique such understandings. There are few more 
deeply embedded common senses in Western thought than the various manifest- 
ations of the nature—culture dichotomy. 
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around the analysis of landscape 
dynamics 
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Introduction 


An important challenge in the quest for sustainable development is to 
understand and manage changes in the physical landscape. It is widely acknow- 
ledged that this has to be achieved within a multidimensional framework where 
human well-being, species, biodiversity and many other values are recognised 
(MA, 2005). In order to enhance social and ecological responsible governing, 
analytical tools are needed that can identify potentially problematic trends as 
well as contribute to the formulation of effective management strategies. In this 
context the importance of national and global perspectives is indisputable — but 
not sufficient. If one includes material and immaterial features and processes, 
and considers the unique constellations of these at different sites, strategies for 
sustainable development must, by necessity, reflect local variation. This is even 
more apparent as drivers of land use change operate at various spatial, temporal 
and institutional scales, and also with their influence differing depending on 
local socioeconomic and biophysical characteristics (further developed by Burgi 
et al., Chapter 7; Eiter & Potthoff, 2007). Therefore, the success of managing 
change will, to a large extent, depend on considerations made by local author- 
ities in their comprehensive planning for specific areas, as expressed in the Rio 
Declaration on Environment and Development. This calls for a qualified under- 
standing of the integrated relationship between social and ecological aspects 
also from a more narrow scale perspective. 

‘Social—ecological systems’ is a concept used to frame an integrated perspec- 
tive that links human society and nature commonly applied within resilience 
thinking (or resilience theory). Although it has become widely used since its 
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introduction in the 1990s, the concept is still considered to be in an exploratory 
phase, where one of the key challenges is to come to grips with complexity 
(Cumming, 2011; Ostrom, 2009). The concept departs from an explicit system 
approach, where concepts are characteristically generated mainly from theory, 
and interrelationships are based on extrapolations and generalisations, rather 
than on vicinity and physical affinity (Tornqvist, 1981). However, studies employ- 
ing the concept of social-ecological systems often relate to specific case studies, 
that is, investigations of specific areas of a limited size (Berkes & Folke, 1998; 
Berkes et al., 2003), and the concept thereby assumes a spatial definition. In this 
way, social—-ecological systems show apparent overlaps with conceptualisations 
of landscape, most notably with the spatial landscape perspective within geog- 
raphy (Olwig, 2007). Despite this resemblance, the concepts of landscape and 
social-ecological systems have been explored in parallel scientific fields, and 
there are notably few cross-references. One possible reason is that in research 
departing from social-ecological systems, ‘landscape’ tends to be used as a scale 
measure rather than as an understanding of interactions in place and over time 
(Cumming, 2011). Another reason is that landscape research in geography and 
related fields departs from what can be labelled an arena approach, in which the 
essential features are physical proximity and situational combinations. The prin- 
ciple of classification behind an arena approach is thus based on space, whereas 
species (i.e. class or types) is the common base for classification in system 
approaches (Térnqvist, 1981). 

In this chapter, we explore the appropriateness of applying the concept of 
social-ecological systems when analysing landscape dynamics in delimited 
areas, and we test and discuss potential insights that could be gained from 
relating resilience thinking to a geographical landscape approach. Firstly, we 
elaborate on the spatial dimension of the concept of social—ecological systems, 
departing from key publications prominent in resilience thinking. Secondly, we 
describe central aspects in research applying a spatial landscape approach, 
departing from concepts developed by Torsten Hagerstrand, and discuss links 
between the different approaches and their inherent concepts. A Swedish case, 
the rural landscape of Hallnds, will be used to clarify the theoretical reasoning. 
Finally, based on identified links, we suggest a tentative conceptual model for 
framing and analysing landscape dynamics. The chapter should be read as an 
exercise in exploring conceptual concerns. 


The spatial dimensions in social-ecological systems 


The concept of social—ecological systems was launched by Berkes and 
Folke (1998) in their edited book Linking Social and Ecological Systems: Management 
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Practices and Social Mechanisms for Building Resilience. Resilience thinking was 
founded within ecological theory where Holling, a key scholar and the founder 
of Resilience Alliance, came to add the human sphere to the overall framework. 
‘Social—-ecological systems’ was introduced as a response to the perceived need 
of an integrated view that could link social and ecological aspects towards 
successful environmental management (Folke, 2006; Westley et al., 2002). The 
book of Berkes and Folke focuses on a relatively local scale and in selected 
ecosystems, but the concept itself is not explored further in the text. In the 
wake of Berkes’ and Folke’s publication, however, social—ecological systems 
soon became a key concept. It has turned out to be a forceful metaphor for 
interactions between the human and the non-human sphere, but unlike many 
other concepts in resilience thinking, the meaning of social—ecological systems 
has not been explicitly examined (Head, Chapter 4). 

The objective of Berkes and Folke (1998: 4) was ‘to relate management prac- 
tices based on ecological understanding, to the social mechanisms behind these 
practices in a variety of geographical settings, cultures and ecosystems’. This 
intention is also mirrored in a more recent description of social—ecological sys- 
tems by the Resilience Alliance, leading forum for resilience thinking: ‘[. . .| multi- 
scale pattern of resource use around which humans have organised themselves in 
a particular social structure (distribution of people, resource management, con- 
sumption patterns, and associated norms and rules)’ (Resilience Alliance, 2011). 

According to this, a social-ecological system is not primarily spatially 
defined, but is rather focused on specific resources and related practices. 
Furthermore, Berkes’ and Folke’s delimitation to practices based on ecological 
understanding indicates a normative turn for aiming at developing good envi- 
ronmental practices, and the Resilience Alliance introduce themselves as a basis 
for sustainability on their website. 

The explicit system perspective is of interest, as it represents a scientific 
approach that is commonly discussed as one of the divides between natural 
and social science (Latour, 2005). ‘System’ is a widely used term for which a 
coherent definition is lacking; however, some kind of mechanism between 
different components, where one or several functions tie different elements 
together, is commonly postulated. Key issues when defining and delineating a 
system, therefore, could be recognised as: Which are the parts (agents or actors)? 
Where are the boundaries? What should be considered as parts of the system 
and what factors should be seen as belonging to its environment? What is the 
rationale (purpose or goal) of the system? (Olsson & Sjéstedt, 2004). The rhetoric 
and illustrations employed within resilience thinking more or less explicitly 
depart from an understanding of two separate systems, ecosystems and social 
systems, as exemplified by the title of Berkes’ and Folke’s book (Figure 5.1). 
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Figure 5.1. A conceptual framework for the analysis of linked social-ecological 
systems. ‘Land- and seascape’ describe only the spatial scale here, in accordance with 
the common understanding of the concept in resilience thinking. Source: adapted 
from Folke (2006). 


It could be noted that while ‘ecosystems’ is a widely used concept in science, 
although not unquestioned (Loreau, 2010), there is no broad acceptance and 
understanding of the concept ‘social system’, mainly due to significant diver- 
gences in social science concerning to what extent humans have the capacity to 
make their own free choices (Giddens, 1984). Within resilience thinking, a 
number of prominent scholars have presented a definition of social systems, 
delineating the concept to groups with identified key functions and with the 
capacity to persist. Notably, spatial aspects are not included: 


A social system is defined as any group of people who interact long 
enough to create a shared set of understandings, norms or routines to 
integrate action, and established patterns of dominance and resource 
allocation. Like any system it is dynamic, meaning that it is difficult to 
change any one part of it without considerable effects on other parts. 
Depending on how boundaries are drawn, social systems can be as small 
as a family or as large as a nation. Like natural systems, social systems 
must fulfil key functions. They must be oriented towards certain goals 
or objectives, they must create mechanisms for integration and 
adaptation, and they must create mechanisms for self-reproduction 
(Westley et al., 2002: 107). 


The combination of ecological systems and social systems into a social-ecolog- 
ical system has been illustrated by Folke, as shown in Figure 5.1. The figure 
focuses on the sector-specific institutional framework that, at different scales, 
influences resource use, in accordance with the understanding of ‘social—eco- 
logical system’ as expressed by the Resilience Alliance. It shows hierarchies of 
scales, and while these, on the ecology side, focus on a spatial dimension, the 
labels on the social side do not necessarily refer to a spatial hierarchy. Instead, 
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what can be described as an institutional scale is more explicit here, implying 
that what is connected is the ecosystem and the social practices employed to 
manage and enhance the function of the ecosystem’s resources. The social side, 
thus, departs from the management of ecosystems and not from humans per se, 
and that is slightly different from the definition of social systems by Westley 
et al. (2002). 

Scholars within resilience thinking state that there might be more than one 
system on the social side, ‘[. . .] a social-ecological system is an ecological system 
intricately linked with and affected by one or more social systems’ (Anderies 
et al., 2004). Elinor Ostrom, political scientist and member of the Resilience 
Alliance, has elaborated further on the concept, and presents a framework for 
identifying relevant variables and processes in single focal social—ecological 
systems. The spatial dimension is not prominent in her framework, although 
location and spatial distribution are among the variables (Ostrom, 2009). When 
discussing a wider perspective, social—ecological systems are generally consid- 
ered to be embedded in multiple larger systems; however, the spatiality of this 
has not been developed further (Anderies et al., 2004; Cumming, 2011). 

In analyses of social—-ecological systems, the prospects of enhancing ecolog- 
ical qualities and aspects of human well-being are discussed in terms of resili- 
ence; ‘[...] the capacity of a system to experience shocks while retaining 
essentially the same function, structure, feedbacks and therefore identity’ 
(Walker et al., 2006). Folke’s illustration shows a linked system having the 
capacity for adaptation, as the arrows between the ecological and the social 
sphere, ‘ecological knowledge and understanding’, are key attributes (Folke, 
2006: 261). Similarly, concepts used for describing the development of social— 
ecological systems over time, such as the adaptive cycle of growth, accumula- 
tion, restructuring and renewal and transformability are best applicable on 
systems with functioning mechanisms between the components (Anderies 
et al., 2004; Walker et al., 2004). 


A spatial landscape approach 


There is a manifold of scientific perspectives on and conceptualisations 
of ‘landscape’ (Jones, 1991; Turner, 2005). In social science, landscape research 
has evolved as a scientific field that engages scholars in disciplines such as 
human geography, landscape architecture, anthropology, history and archae- 
ology. Despite the dispersed character of landscape research, the understanding 
of landscape as a concept for embracing the natural sphere as well as the human 
society (Wylie, 2007) has become widely accepted and proclaimed; for example, 
in the European Landscape Convention, and in the policy briefing on landscape 
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published by the European Science Foundation (ESF, 2010). Thus, landscape is 
commonly conceived as a continuum without limits, where physical elements 
are included together with socioeconomic features, institutional components 
and intangible aspects such as value systems, tradition and knowledge. 
Landscape is also applied as a concept within natural sciences, in landscape 
ecology, for example. In Europe, landscape ecology research has developed 
towards a relatively holistic and transdisciplinary way of studying ecology, 
with apparent parallels to social science understandings of landscape 
(Naveh & Lieberman, 1984). Geographers have been prominent in developing 
landscape as a concept integrating the human and the non-human. The Nordic 
countries have been a stronghold in this respect for decades, and as for the 
spatial dimension, the Swedish geographer Hagerstrand is in the forefront 
(Mels & Setten, 2007; Olwig, 2007). Hagerstrand’s framing relates to applied 
research, and here we will depart from his analytical contextualisation of land- 
scape, as it captures the arena perspective and the spatial characteristics of the 
landscape concept widely acknowledged by landscape researchers. 

Hagerstrand’s ideas about landscape build on a fundamental geographical 
perspective, one that can be characterised as an alternative to a system approach 
(Lenntorp, 1999). It departs from the interface between the temporal and the 
spatial dimensions of reality and emphasises continuity and interconnected- 
ness of objects and processes. In order not to confuse it with the conventional 
(pictorial) understanding of landscape, Hagerstrand (1982) used ‘diorama’ when 
examining the time-space relationships. The concept of diorama, thus, is a 
means to depict the many different activities going on in a place, an arena, 
and allowing for an analysis of their interactions — the core aspect is ‘thereness’. 
Various entities, material as well as immaterial features, coincide in space and 
time, and influence each other. Acknowledging the physical path dependency of 
humans and other physical entities, the diorama develops because ‘in the 
configuration of grains in the diorama lies one of the keys to its subsequent 
transformation’ (Hdgerstrand, 1982: 326). 

In Hagerstrand’s time-geographical approach, the term project is used to 
capture human intentionality, and relate actions to the purpose and meaning 
behind them. All living organisms in a diorama move forward in space and time 
through programmes, developed by the evolutionary history. Humans consti- 
tute a special case in the biotic world by adding projects to their programmes 
(Hagerstrand, 1993). Projects are ‘the entire series of simple or complex tasks 
necessary to the completion of any intention-inspired or goal-oriented behav- 
iour’ (Pred, 1981: 30). The diorama perspective helps to describe and understand 
the coexistence of various projects and programmes, because through depicting 
coincidences in space and time, we can identify possibilities and constraints of 
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different actions (Hdgerstrand, 2001). In this perspective, landscape dynamics 
are regarded as the accumulated consequences of countless decisions in differ- 
ent projects with varying aims (Hagerstrand, 1993). 

Hagerstrand’s approach is mainly descriptive; unlike social—ecological sys- 
tems and resilience thinking, there are no sustainability ambitions inherent in 
the conceptualisation. 

Departing from the framework, however, the key problem for sustainable 
development can be described as the continuously increasing threats to the 
programmes of different organisms caused by the landscape changes that result 
from the sum of all projects (Hagerstrand, 1993). In spite of landscape dynamics 
not being solely a result of human activities, the power relations between 
different projects and actors are crucial, as they are of significant importance 
for the outcome in the physical landscape. In depicting the different existing 
projects that influence and restrict each other, we can sketch the social precon- 
ditions for future development. In a detailed perspective, all humans have their 
individual projects. However, these often show similarities (Hagerstrand, 1982), 
wherefore they can be discussed in terms of packages of project. This is not to 
say that human actions are completely ruled by supreme social structures, but a 
recognition that people with similar projects tend to perform similar actions. 
Sorting the myriad of projects into project packages, characterised by intentions 
and land use interests, aids a description of the aggregated influence of different 
driving forces. This, in turn, facilitates an analysis of the interplay between 
different land use interests, and thus promotes an understanding of synergies 
as well as conflicts. 


The case of Halinas 


How appropriate is the conceptual framework of social—ecological sys- 
tems for understanding the integrated relationship between social and ecolog- 
ical aspects and analysing landscape dynamics in delimited local places, and 
what insights could be gained from relating resilience thinking to an arena 
approach? The application on a specific area helps to elucidate options and 
limitations. Hallnds is a quite ordinary rural parish, situated on a peninsula in 
the southern Bothnian, south-central Sweden (Figure 5.2). The size of the parish 
is c. 250km?, with 1170 permanent residents. Agricultural land covers 8% of 
Hallnas and the fields and pastures are scattered over the area. Remaining land 
is mainly forests, but also wetlands and rocky areas along the coast. Since the 
1950s, great changes away from traditional full-time family farming have taken 
place, and there has been a significant expansion of forestland, related to an 
increase of land owned by companies. During the same period, the number of 
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Figure 5.2. A characteristic view from Hallnas, Sweden. Photo: R. Lindborg. 


inhabitants has declined by 50% and the service level has decreased dramatic- 
ally. At present, there are 70 agricultural holdings in Hallnas, most of them also 
including forestland. The majority of people engaged in agriculture are leisure 
farmers, where other occupations constitute their main source of income. 
Meanwhile, the number of seasonal residents and visitors has increased, and 
secondary homes are now a characteristic feature of Hallnas. 

When planning for the future, the municipality regards tourism as a poten- 
tial for maintaining job opportunities and public and commercial services in the 
area. Moreover, official nature conservation strategies over the last couple of 
decades have resulted in an increase in publicly owned land managed to 
enhance biodiversity, and more than 10% of the area is protected land. 
According to nature conservation strategies, the most valuable nature qualities 
are primarily connected to the seashores, the wetlands and the coniferous 
forests on lime-rich soils. The semi-natural pastures, however, are acknow- 
ledged for their high biodiversity and subsidies for maintaining traditional 
management are paid. Thus, a large proportion of Hallnds is governed by absent 
managers, such as forest companies and nature conservation authorities. 
Moreover, since secondary homes have become increasingly common in 
Hallnads, there are now a number of seasonal inhabitants with an interest in 
land use issues and environmental qualities, but with limited connections to the 
permanent residents and the dominant land uses. 

Notwithstanding an awareness of system complexity, the analytical toolbox 
in resilience thinking mainly deals with single focal social—-ecological systems, 
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that is, the seemingly isolated use of a specific resource as presented earlier. 
Therefore, we first apply the concept on a (seemingly) delimited system in 
Hallnds, the agroecosystem, a relevant choice due to the history of small-scale 
farming in the area, and similar to the delimitation made in many case studies 
departing from resilience thinking. It has been accepted that the analysis of a 
social—ecological system can be based on a few key agents, although the system 
includes a large number of interacting variables (Davidson-Hunt & Berkes, 2003; 
Enfors & Gordon, 2007). The key agents/actors of the contemporary agroecosys- 
tem in Hallnds can be defined as the arable land and pastures, with their biotic 
and abiotic components, and the cultivating and livestock-keeping farmers. The 
continuous land use is favourable for biodiversity related to the agricultural 
land, especially in the semi-natural pastures. In this system, the farmers use the 
land mainly for producing milk and meat that can yield an income. Added to 
that, they get subsidies from the Swedish rural development programme within 
the EU’s Common Agriculture Policy, for maintaining specific landscape qual- 
ities, such as biodiversity and culture heritage values. These additional sources 
of income provide the farmers with economic incentives to continue farming. 
Thus, applying Figure 5.1 to the agroecosystem of Hallnds, the inner circle on 
the left side, the local ecosystem, can be identified as the agricultural lands on 
the peninsula, while the farming practices constitute the inner circle on the 
right side. The middle and outer circles symbolise the institutional arrange- 
ments and incentives behind these practices, such as regional, national and 
international farmer organisations, market arrangements, and authorities gov- 
erning agricultural land use. 

However, striving for an overall understanding of landscape dynamics in 
Hallnas, we need to include a wide variety of needs and interests. Thus, consid- 
erations concerning the future for the area must depart from the bigger picture 
and besides agriculture, also include important land use interests, such as the 
growing forestry sector, the increased use of land for recreation including 
tourism facilities and secondary homes, and the conservation authorities’ inter- 
est to protect areas with biological values. Applying the concepts of resilience 
thinking, these land use interests might each of them be labelled as a social— 
ecological system, organised around somehow separate kinds of resource use. A 
relevant question that then emerges is whether one can regard Hallnds as one 
overarching social—ecological system with the parish border as its boundary? 
Such a conceptualisation would barely meet the criteria that a system should 
have a function, but it could be argued that Hallnds should be considered as a 
complex multiple system. Nevertheless, the question of how to understand this 
complexity and the linkages between the subsystems still remains. Moreover, 
the concept of social—ecological systems has been given the flavour of a system 
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with functioning mechanisms between agents and actors. There is, however, 
little reason to presume that this is the case in Hallnas. 

In contrast, the arena approach is helpful in capturing that, besides farming, 
there are other important land use interests present in the Hallnas area, which 
can be described as different and separate — but spatially related — project pack- 
ages. The different land use interests, agriculture, conservation, recreation and 
forestry, although not isolated from each other, can be described as relating to 
somewhat different logics, wherefore driving forces, such as increased wealth, 
population growth and the isostatic uplift present in Hallnas, will have a different 
impact on them. The land use interests meet in space and time in Hallnas, and 
situations emerge that influence the future paths of the different projects. How 
they influence each other may result in restrictions, in that all project packages 
cannot be fully realised. Therefore, ‘[...] projects become interdependent in a 
situational sense, even if they belong to realms of action which per se are 
unrelated’ (Hagerstrand, 1982: 336). The outcome of these interactions, in terms 
of concrete actions in the physical landscape, depend on power relations between 
the project packages as well as on the response from the non-human features 
affected by the actions. Thus, there will be intended and unintended results. The 
continuous dynamic interactions are influenced by driving forces, which will 
strengthen or weaken the ability of the project packages to be realised. 


Possible linkages? 


‘Social—ecological systems’ is a forceful metaphor for illuminating the 
interdependency between the social and the biophysical spheres. However, the 
concept shows shortcomings in depicting concrete linkages in space and time, 
as it has been developed mainly around single resources and related manage- 
ment practices. When moving from concept to case, the flavour of systems with 
the capacity of adaptation in the rhetoric tends to be retained, as is mirrored in 
the dominance of studies showing good examples of environmental conscious 
resource management within resilience thinking. If we are to understand and 
develop sustainable strategies for distinct areas, the concept has to be comple- 
mented with tools that can take into account conflicts and the existing complex 
interplay between various human intentions, the resulting concrete actions, as 
well as the wider view that includes the patchwork of biotopes that characterise 
territories. A spatial landscape approach, departing from an arena perspective 
as expounded by Hagerstrand, presents a way to structure this complexity and 
helps to conceptualise how various human intentions or land use interests 
(project packages), under the influence of external and internal driving forces, 
act supportively or competitively when it comes to concrete actions. Strategies 
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for enhancing the development of social and ecological sustainable landscapes 
have to be planned through taking these dynamics into account. 

Conceptually, single social-ecological systems show similarities to project 
packages. However, Hagerstrand’s conceptualisation elucidates that there does 
not necessarily have to be casual links between a social system, or a subsystem, 
and the physical landscape, as realised actions will depend on the outcome of the 
interactions between various social systems (project packages) (Ostrom, 2009). An 
arena perspective helps to describe and analyse the bigger picture that has to be 
considered. By recognising that in a specific area, along with a number of resourc- 
es, there is also a number of project packages (social systems) at hand, each with 
their specific logic and institutional frame, we can detect conflicting interests and 
how various driving forces act to enhance or restrict different intentions and 
projects. In this, it has to be acknowledged that single humans are actors in more 
than one project package, since it is likely that individuals have multiple inten- 
tions. Similar thoughts have been introduced within the ecosystem service frame- 
work, as it has been noted that management with the sole focus to maximise the 
production of one ecosystem service often results in a substantial decline in the 
ecosystem ’s capacity to provide other services (Foley et al., 2005). 

Based on the reasoning in this chapter, we sketch a tentative conceptual model 
for understanding and analysing landscape dynamics (Figure 5.3). Here we 
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Figure 5.3. A tentative conceptual model for describing spatiotemporal landscape 
dynamics (with examples of land use interests in Hallnds, 1950 and 2010). The focal 
landscape (inner circle) is the arena where the different project packages agriculture, 
forestry, nature conservation and recreation, affected by various driving forces such 
as market prices and policy regulations, coincide and the interplay results in events. 
The influence of the project packages may change over time, which is indicated in the 
figure. The surrounding areas (outer circle) are also important ingredients of the 
spatial context. 
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illustrate how the relation between the concepts of social-ecological systems and 
landscape can be understood. In order not to give the impression that the figure 
attempts to cover actual complexity, it is drawn quite simplistically on purpose. 

The inner circle represents a territorially delimited area, an arena — some- 
what equal to the land- and seascape sphere in Figure 5.1, including a number of 
ecosystems. However, it further encompasses the context-specific negotiations 
between various human intentions, structured here as project packages or land 
use interests, and the concrete actions that take place as an effect of these. Each 
project package in Figure 5.3 can be regarded as containing the spheres drawn 
on the social side in Figure 5.1 for the specific land use interest. 

Being mainly descriptive, Hagerstrand’s conceptual framework is incom- 
plete for illuminating dimensions of power and social justice (Mels & Setten, 
2007). The social—ecological system concept has been associated with similar 
deficits (Hornborg, 2009). Ideas on how to handle the issue of power have, at the 
same time, been further elaborated by landscape researchers working with a 
substantive concept of landscape, more concerned with social law and justice 
(Olwig, 2002), and by researchers engaged with political ecology (Widgren, 
Chapter 6). The conceptual model in Figure 5.3 also provides some clues in 
this respect, as it illustrates how different driving forces affect the power 
relations between land use interests. Landscape dynamics will thus result 
from the success, or failure, of different interests. 

The conceptual model is applicable to other areas; however, the character 
and number of project packages are place specific. Different landscapes natur- 
ally differ in their particular patterns of complexity, but few — if any — are 
anything but complex. For example, subsistence-based societies and the land 
they depend on, for example, rural communities in a third-world setting, have 
been described as simpler systems where one has assumed a homogeneous 
community that relies on relatively few resources in an environment that has 
not changed much over time. However, empirical evidence from studies 
throughout the world has shown that these landscapes are continously evolving 
through complex interactions, that is, reacting and adapting to external as well 
as internal influences and driving forces. 


Concluding remarks 


This chapter illustrates an effort to cross boundaries between scientific 
fields and approaches, as well as constituting an exploration of potential 
insights that can be drawn by contrasting them. In this example, we departed 
from the concept of social—ecological system and an approach based in resili- 
ence thinking to explore potential advancements in the understanding of 
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spatial aspects. The challenge of understanding complexity is embedded in the 
quest for sustainable management regimes, and an arena perspective is sug- 
gested to be valuable for developing analytical tools that can embrace multi- 
functionality in space. An interesting future exercise would be to let a landscape 
approach form the background and explore how perspectives commonly used 
within resilience thinking could imply rewarding insights with respect to global 
environmental problems. 
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Resilience thinking versus political 
ecology: understanding the dynamics of 
small-scale, labour-intensive farming 
landscapes 


MATS WIDGREN 


The problem 


Europe is experiencing changes in agricultural landscapes. We are 
rapidly losing landscapes characterised by continuous human care and labour, 
high diversity in land use and, as consequence of that, a high biodiversity. Such 
landscapes are abandoned and replaced by urban development, forestry or large 
monotonous agricultural fields. At the same time, as a result of these changes, 
we are witnessing a growing awareness of the idea that the landscape is a 
common good, a good that public funds should be used to manage and sustain. 
Landscape has thus become a policy arena in Europe today. Landscape research- 
ers are involved in applied research to a much greater extent than before. We 
are expected to assess the value of different landscapes, to give advice on how to 
preserve and manage landscapes and to contribute to landscape policies at 
regional, national and European levels. 

For that we need good theories and good explanatory frameworks. Many 
would perhaps argue that, in this moment of rapid landscape change in 
Europe, we should put theoretical disagreements aside and, instead, focus on 
raising awareness and finding methods to preserve the few remains of such 
small-scale farming landscapes that we still have. Iam of the opposite opinion: 
increased demand for applied research puts the theoretical and explanatory 
frameworks on centre stage. If we do not have sharp tools, theories and meth- 
ods, our understanding of the cultural landscape will be shallow and our advice 
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to policy makers most uncertain (Widgren, 2012). We need good theories that 
can explain the emergence, persistence and decline of particular types of farm- 
ing systems and their accompanying landscapes. 

The question of theoretical frameworks is not new in landscape research. It is 
only if we concentrate on the most recent literature that we might get an 
impression of a field in dire need of a new theory. Much of the current literature 
is descriptive and lacking in synthesis. Local case studies, new methods to 
record landscapes and general alarmist reports on the disappearance of trad- 
itional landscapes dominate. However, if we take a longer time perspective, we 
can see that the historiography of European cultural landscapes research after 
the Second World War is characterised by a clear agenda in trying to outline a 
broad explanatory framework. Central to this discussion during the immediate 
post-war period were the attempts to find a common explanation for the devel- 
opment of the varied settlement structures and field patterns that characterise 
European landscapes. 

The research agenda in the 1950s and 1960s had a strong element of criticism 
of previous ideas about a strong continuity and of the role that previous 
researchers had given to ethnical explanations. Settlement forms and field 
patterns could, following the view of Meitzen (1963 [1895]), be explained mainly 
on the basis of ethnicity. They were seen as the result of the great migrations 
following the fall of the Roman Empire. The ethnic argument was combined 
with a dominant paradigm that European landscapes, under the ‘ancien régime’ 
before the agrarian revolution, were characterised by a strong continuity with 
only small and gradual changes. 

After the Second World War, landscape researchers were able to show that 
the pre-modern landscapes were the result of a series of previous radical 
reorganisations. The agrarian revolution in the eighteenth and nineteenth 
centuries was not the first radical change in European landscapes. The 
German researchers, especially, contributed to this paradigm shift, and they 
were able to present the empirical evidence to show how, for example, the 
collective organisational forms of the large open field villages in Western 
Europe were not the original settlement forms of the German tribes, but the 
outcome of a long process. In 1959, Anneliese Krenzlin summarised her view 
on the development of the agrarian landscape in Germany in an evolutionary 
schema, where settlement forms and field patterns followed a path from single 
farms and hamlets to larger villages, and from block-shaped fields to strip 
fields within open fields (Krenzlin, 1959). 

The underlying categorisations of agricultural landscapes were, in Krenzlin’s 
synthesis, based on morphology and, hence, the explanation of change in the 
landscape was based on a morphogenetic approach, how forms in the agrarian 
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landscape evolved over time. Later on, Baker and Butlin (1973) argued for a less 
morphological and more systems-orientated approach to the study of field 
systems. According to them, it is necessary to ask of each system: what was its 
structure; how did it function; what degree of stability did it have; how did it 
evolve through time; how might it be expected to develop in the future? 

Along a slightly different axis of theoretical discussion was the question of 
to what degree one should emphasise endogenous or exogenous factors in 
explaining agrarian change. From the late 1980s, Hans-Jiirgen Nitz, following 
Immanuel Wallerstein, emphasised the role of the early modern world system 
for the development of European landscapes. Nitz showed, for example, that 
not only the field systems but also the labour organisation and the forms of 
tenure (Grundherrschaft versus Gutsherrschaft) could be seen as reflecting the role 
of the different north European regions in relation to the growing Atlantic 
economy (Nitz, 1993). This was an important distinction. Nitz shifted the 
chronological focus from the medieval period to the early modern 
period and the explanatory framework from population increase to exogenous 
drivers of change in the growing commercial economy. 

This line of theoretical development almost came to a virtual halt in land- 
scape studies in the later 1990s. The argument that the landscape perspective 
offered an interesting avenue into how landscapes and environments are per- 
ceived, by different classes and different interests in the past as well as in the 
present, as it was formulated by Cosgrove and Daniels (1988), had a profound 
influence on landscape studies. The result was that the discussion on explana- 
tory factors for changes in the material landscape was sidelined for a while. 

However, in the research on global agrarian development, especially in 
tropical areas, the theoretical debate on driving forces behind changes in the 
material landscape continued. As a reaction to the debate on land degradation, 
Blaikie and Brookfield (1987) developed the approach of ‘political ecology’ to 
place land use changes in relation to the global economy. In the words of 
Blaikie and Brookfield (1987: 17): ‘The phrase “political ecology” combines 
the concerns of ecology and a broadly defined political economy. Together this 
encompasses the constantly shifting dialectic between society and land-based 
resources, and also within classes and groups within society itself.’ 

By looking at the political economy of land use, they argued that even the 
most local and small-scale land use systems must be seen in the perspective 
of global political and economic relations. Figure 6.1 illustrates the chain of 
explanation as proposed by Blaikie (1993). 

Since then, political ecology has become a well-developed approach for 
studies of natural resource management. This approach emphasises the histor- 
ical perspective, recognises that agrarian societies are stratified and that their 
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Figure 6.1. Piers Blaikie’s chain of explanation was developed for causes of soil 


erosion, but gives a good understanding of political ecology approaches to land use 
more generally. Source: simplified from Blaikie (1993). 


links to the wider world are crucial for understanding their local development. 
Although the political ecology perspective has thus far been applied mainly to 
the global south, where sustainable livelihoods rather than the preservation of 
cultural landscapes are at the centre of the discourse, its clear aim to explain 
small-holder agriculture from a political and economic viewpoint makes it 
relevant across north-south divides. 

In the recent literature, there are also some other strands of thought that 
connect to similar perspectives. The American landscape geographer Don 
Mitchell (2008: 38) emphasises the role of economy and labour and claims 
that ‘no landscape is local’. This is true for the present landscapes in 
California, which Mitchell has researched, but it was also true in the past. 
The local agrarian communities in Europe in the nineteenth century were 
integrated in a European economy and this was also expressed in their 
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landscapes (Renes, 2011). Summarising the arguments by Nitz, Blaikie and 
Brookfield, and Mitchell, it is thus possible to discern an approach to land- 
scapes that can be characterised as a historical political ecology. 

In this chapter, I want to compare the approaches of such a broad historical 
political ecology with those associated with resilience thinking. The resilience 
perspective can be considered, no more than political ecology, as a unified 
body of theory. With its roots in ecosystems theory, it has emerged as a 
theoretical perspective aiming to integrate social and natural sciences during 
recent decades. Central to the resilience perspective is the concept of social— 
ecological systems, which aims to give equal weight to social and ecological 
systems and understands them as an integrated whole. The notions of ecosys- 
tem services and adaptive management are also at the heart of this perspective 
(Chapin et al., 2009). 

Iam not aiming here at a general discussion of resilience thinking and of the 
concept of social-ecological systems from an ontological and epistemological 
perspective. Such a critical discussion can be found, for example, in works by 
Head (Chapter 4), Hornborg (2009), Kirchhoff et al. (2010), and Kirchhoff et al. 
(Chapter 3). Instead, I want to consider to what degree researchers starting from 
the perspective of political ecology and from the concept of resilience and 
social—ecological systems, respectively, do offer new, alternative insights into 
the underlying factors that can help us explain small-holder agricultural land- 
scapes. I will judge, therefore, what happens when these different perspectives 
are operationalised in concrete empirical research on diversified and labour- 
intensive landscapes. The overarching questions are why such landscapes devel- 
oped in the first place and why some still exist, while others have been totally 
abandoned. As from these perspectives few studies have been carried out, I will 
broaden the geographical focus by first bringing in some studies in similar 
landscapes in eastern Africa. 


Small-scale farming landscapes in eastern Africa, 
as seen from two perspectives 


I will initially review some studies in northern Tanzania, focusing on 
areas that, in all respects, would qualify as valuable cultural landscapes of the 
type that we now see under threat in Europe: they are highly diversified, are 
based on low external input, have a high biological diversity and are based on a 
long previous development of local farming knowledge. They have been inves- 
tigated during the last twenty years by several researchers based at Stockholm 
University, emphasising either a political ecology approach or a resilience 
perspective. 
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Where is the boundary of the system? 


The agricultural landscape of the Iraqw’ar Da/aw in the Mbulu high- 
lands in Tanzania (Figure 6.2), has, for a long time, attracted outside interest for 
its diversified land use and its labour-intensive farming. In more recent times, it 
has been investigated by researchers taking a resilience perspective (Teng6 & 
Hammer, 2003) as well as researchers taking the perspective of political ecology 
(Borjeson, 2004, 2007; Loiske, 2004). 

In their investigations, Tengé and Hammer focus on the building of adaptive 
capacity. They argue that: 


.. the Key to the persistence of the social—-ecological system in Iraqw’ar 
Da/aw is the multitude of management practices based on local 
ecological knowledge and promoting and sustaining ecosystem 
processes and services. Combined with a nested set of institutions in 
which these practices are embedded, adaptive response to ecosystem 
dynamics is enhanced, thereby supporting resilience (Holling, 1973) in 
the linked system... (Teng6 & Hammer, 2003: 133). 


The strength of this study clearly is in the detailed investigation of how local 
farming practices are embedded in institutions at different social and spatial 
levels. It is through these institutions that knowledge is transferred. The authors 
also show how farming practices and social regulations are based on local 


ecological knowledge. The practices and the knowledge sustaining this 


A 





Figure 6.2. Labour-intensive and highly diversified farming landscape in Iraqw’ar 
Da/aw, Tanzania. Photo: L. Bérjeson. 
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intensive and low-external-input farming system are all dependent on these 
social institutions. 

A recurring problem when talking about a social—-ecological system or an 
agroecosystem is the problem of boundaries. The authors do not address this 
issue explicitly; therefore, one has to assume that the boundaries of the agro- 
ecosystem are the same as those of the roughly 185 km? large area. While the 
authors acknowledge that farming in the area is interlinked with the large 
expansion areas of the Iraqw through networks of exchange and trade, the 
study remains in its basic approach based on the idea of a localised and isolated 
system. 

Rooted in a different approach, Hakansson (2004) has emphasised the role of 
regional exchange networks, fuelled by the ivory and slave trade in the nine- 
teenth century, as one important factor behind the establishment of intensive 
agriculture in eastern Africa. Borjeson (2004) is more cautious in arguing for the 
role of trade and focuses on more localised exchange networks. Based on inter- 
views with Iraqw people living in Iraqw’ar Da/aw and in a large surrounding 
area, Loiske (2004) was able to document the existence of such large, institu- 
tionalised networks of exchange between farmers in Iraqw’ar Da/aw and farm- 
ers and pastoralists in the Iraqw expansion areas. These networks of exchange, 
according to Loiske, are instrumental for the survival strategies in Iraqw’ar 
Dajaw. Exchange serves to even out seasonal differences between different 
parts of the Iraqw area, and also makes it possible to accumulate wealth in 
cattle even for farmers in the densely settled areas where grazing land is limited. 
The constant flow of foodstuffs up and down the hills forms the cement that 
keeps Iraqw society together and caters for food security and social cohesion. 
That does not contradict the results of Tengé6 and Hammer; local institutions are 
indeed an important explanation for the persistence of the intensive farming in 
these remote highlands. However, without the spatial labour division between 
the expansion areas in the periphery and the core, following Loiske’s argument, 
the intensive and small-scale agriculture would not have persisted. 

Regardless of the scale level of the exchange networks, it is obvious that there 
is a contrast between the more localised explanations, focusing on local know- 
ledge, learning and adaptation in the resilience perspective of Tengé and 
Hammer (2003) and the emphasis on a wider political economy and exchange 
in the works of Bérjeson (2004, 2007) and Loiske (2004). 


What is the nature of agrarian societies? 


In the concept of social-ecological systems, the nature of society and of 
the power relations that govern natural resource management are seldom 
problematised. This is in contrast to the perspective of political ecology, 
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where the different interests within the local farming community are empha- 
sised in order to understand the history and future of a certain form of land use 
pattern. Using wealth ranking, Loiske (1995) and Liwenga (2003) showed that 
the villages in northern Tanzania were highly socially stratified. Moreover, the 
different wealth groups had radically different patterns of natural resource 
management. Loiske showed that the social relations between richer farmers 
and the poorest farmers, who worked as day labourers for the wealthy farmers, 
had a direct impact on the capacity of the respective groups to manage their 
lands in a sustainable way. The development of natural resource management 
in the village could thus not be understood without the analysis of social 
stratification (Loiske, 1995). 

This approach can be compared with the work of Enfors and Gordon 
(2007, 2008), who investigated three villages with the aim of interpreting 
dynamics and resilience in dryland agroecosystems. They emphasise the role 
of poverty and are aware of differences in wealth, but do leave the social 
dynamics within the villages outside their analysis. The social system is con- 
ceptualised mainly in the form of population increase and as institutional 
changes at regional and national levels. 

A further important difference between studies from the resilience perspec- 
tive and those taking a political ecology perspective is the role the respective 
authors attribute to income sources in times of drought. The role of remittances 
and outside links is generally given an important role for the understanding of 
land management in studies in political ecology. For Botswana, for example, it 
has been shown that remittances and off-farm labour are so essential that the 
local resource base is of less importance for sustainable livelihoods, to the 
extent that Kinlund (1996) asks whether land degradation, in this case, really 
matters for sustainable rural livelihoods. 

In the case investigated by Enfors and Gordon (2008), 58% of the incomes after 
a drought emanates from wage labour, remittances, business, off-farm employ- 
ment and savings. Enfors and Gordon nevertheless chose to emphasise the local 
ecosystem services and consider the ‘reliance on local ecosystem services for 
income during crop failures’ as the first conclusion of their investigations. 

There is thus a clear difference in the conceptualisation of agrarian societies. 
While authors emphasising a political ecology perspective see natural resource 
management as reflecting social relations, the authors from the resilience camp 
tend to overlook social differences among farmers. Furthermore, while political 
ecology emphasises the economic links to the world outside the villages as 
perhaps the most dynamic part of recent changes in rural Tanzania, the resili- 
ence researchers tend to focus on locally produced ecosystem services. It is 
impossible to determine to what degree these differences reflect real differences 
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between the studied villages. The studies illustrate to a high degree how data 
and research methods are theory dependent. Even though they seem to deal 
with similar problems, the different studies do not offer background material 
for comparative studies of either social stratification or ecosystem services. 


Different conceptualisations: different world views? 


In Table 6.1, I have tried to summarise some of the differences between 
the resilience literature and the political ecology literature. The argument draws 
on both the works quoted previously and more general reading in the two fields 
(Chapin et al., 2009). 

An important component of political ecology is the historical context. When 
it comes to empirical studies in political ecology, the emphasis on history may 
differ, but political ecologists generally aim at highlighting the historical and 
cultural contexts of the local agrarian communities they investigate. The resili- 
ence literature tends to overlook the historical background and sometimes can, 
in this respect, be characterised as bringing us back to the type of rural develop- 
ment studies that dominated under the modernisation paradigm, which saw 
farmers as farmers and did not ask about ethnic and economic differences. At 
the same time, the interest in local institutions and local knowledge brings 
resilience thinking closer to ethnography. Hornborg (2009) has, however, 
voiced his scepticism for the underlying intellectual assumptions behind the 
tapping of knowledge from small-scale, traditional ecological practices in the 
building of ‘resource management science’ in a totally different economic and 
political context. The interest for local institutions in the resilience literature 
also often moves in the shady ethnographic present. Institutions are seldom 
seen in their historical context and in light of their present social dynamics. As 
Watson (2009) has clearly shown for Konso in Ethiopia, traditional institutions 


Table 6.1. Conceptual differences between social—ecological systems (resilience thinking) 











and political ecology 
Social-ecological systems Political ecology 
Time Ethnographic present Historical perspective 
Nature of societies Shared set of understandings, Stratified societies, actors with 
norms and routines different interests 
Space Closed system Linkages 
Flows Ecosystem services, subsistence Remittances, exchange 


Determining factors Adaptive capacity, learning Who controls labour 
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are not always idyllic, egalitarian forms of organisation but important tools for 
mobilising labour within a certain system of power. 

Social systems are commonly defined in the resilience literature as ‘any 
group of people who interact long enough to create a shared set of under- 
standings, norms, or routines to integrate action’ (Westley et al., 2002: 107). 
This view of society represents only one aspect of how social scientists usually 
envisage social relations. Social sciences also emphasise power, class, gender 
and ethnicity as important variables and usually take it for granted that 
societies are stratified. The analysis of stratification is often at the core of the 
research endeavour for social scientists, while this is often not the case in the 
conceptualisations of social-ecological systems. 

A common thread in much resilience literature is the vague definition and 
delimitation of the systems they investigate. Although in the theoretical liter- 
ature reference is often made to scale, nested systems and the integration of 
local to global scales, much of the more empirically orientated research suffers 
from implicit assumptions about the closed nature of a local agroecosystem. 
While the need for understanding different scale levels is generally acknow- 
ledged, it seems much more difficult to translate this to an empirical situation, 
where the focus often lands on a catchment or a geographically defined area. 
This might also be an indirect outcome of the definition of social systems 
referred to earlier, which emphasises shared norms and routines, rather than 
a social formation consisting of actors and groups with different interests, each 
having different types of relations to the world outside the system. 

This is in contrast to political ecology where the different scale levels and the 
external linkages are part and parcel of the empirical analyses — from the land 
manager to the world system. This conceptualisation also has consequences for 
the flows that are in focus in the analysis. While resilience thinking emphasises 
ecosystem services within the system, political ecology stresses the external 
linkages in the form of exchange, remittances, wage labour, etc. 

When it comes to the determining factors of change, research based on 
resilience thinking will tend to emphasise adaptive capacity and learning 
while in political ecology the role of labour, access to labour, control of labour, 
that is, the internal social stratification of agrarian societies, are seen as crucial 
variables for understanding different landscapes. 


Understanding European small-scale landscapes 


I initially looked for theoretical approaches that could explain the 
emergence, persistence and decline of different forms of valuable small-scale 
farming landscapes in Europe. Very few studies of valuable cultural landscapes 
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in Europe take such a broad approach, although it would be possible from both 
the resilience perspective and the perspective of political ecology. While we 
have wonderful documentations of the diversity of agricultural landscapes of 
Europe and their natural and cultural values, there are only a few studies that 
explain when and why these landscapes were initially developed or that inves- 
tigate the processes of decline of such labour-intensive landscapes (Figure 6.3). 
Much of the literature is dominated by a simplistic dualism between traditional 
and modern landscapes. As Renes (2011) has pointed out, such a distinction is 
ahistorical and it does not take into account the theoretical lessons of landscape 
history. Few authors analysing the disappearances of such small-scale land- 
scapes seem to be aware of the fact that the present era is not the first time that 
radical landscape changes have occurred. Many of the traditional landscapes of 
Europe, in fact, do reflect large changes caused by the integration of different 
regions in the global economy. However, studies focusing on such a world 
systems perspective that Nitz initiated are still few. It is very recently that we 
are beginning to see good studies by historians and historical geographers that 
can connect a detailed chronology of farming practices and landscape features 
with the broader regional economic development during the early modern period 
and later. I will illustrate my argument with three case studies of landscapes that 
are often highlighted as valuable in the European perspective. 





Figure 6.3. The natural and cultural values of small-scale farming landscapes are 
heavily dependent on the continuous human labour on the land. Earthing up 
potatoes at Krokshult, approximately 20 km NW of Oskarshamn in southern Sweden, 
c. 1979. Photo: M. Widgren. 
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Esch landscapes in Drenthe, the Netherlands 


Agrarian landscapes characterised by a common in-field, intensively 
cultivated and manured (German: Esch), surrounded by less intensively culti- 
vated out-fields (German: Kdmpe) and extensive grazed heathlands, can be found 
in many regions of Belgium, the Netherlands, Germany and other parts of 
Atlantic Europe. An important element in this farming system is the continuous 
building up of organic soils in the in-field — ‘plaggen’ soils. The age of plaggen 
and its associated landscape have, until recently, been unclear. In his major 
work on the landscape in Drenthe, Spek (2004) is not only uncovering the 
detailed chronology of this landscape, he is also investigating how the roman- 
ticised image of the Drenthe landscape emerged during the nineteenth and 
twentieth centuries. Thus, his account has much to offer to the present land- 
scape debate, where similar unreflective images of traditional landscapes are 
common. Spek describes how the romanticised imagery promoted the idea of 
‘an ancient and organically developed landscape, where the people still lived in 
harmony with each other and with their surroundings’ and where all the 
elements in the landscape ‘formed a more or less inextricable whole that had 
existed in this unity since the Early Middle Ages’ (Spek, 2004: 1011). The idea of 
such a timeless landscape based on subsistence agriculture, organic develop- 
ment and a strong sense of community has prevailed in much of the common 
understanding of the landscape heritage in many other parts of Europe. Spek, 
however, points out that the development of the landscape of Drenthe is much 
more dynamic. He shows that the advanced type of plaggen manuring is young 
and that the most intensive period of the forming of the plaggen soils occurred 
in the period 1650 to 1900. Far from the romanticised ideas of self-sufficiency, 
he also argues that the development of the Drenthe landscape was the result of 
the more open protocapitalistic market economy of the early modern period. 


Bocage in Bretagne 


The ‘bocage’ landscapes in Bretagne, Normandy, and other parts of 
Atlantic Europe are examples of a very diverse, small-scale and picturesque 
type of landscape. With its large network of hedges and many small patches of 
grazing land and fields, it is rich in biodiversity. During the era of morpho- 
genetic studies, there were neither the explanatory frameworks nor the empirical 
research that could explain this landscape. When the focus was on the medieval 
growth of large open-field villages in the Paris basin, for example, the bocage 
appeared rather as an inexplicable anomaly. It did not fit into the morphogenetic 
evolutionary schemes. We now know that the bocage landscape is a post- 
medieval development. Antoine (2000) has shown that this hedged landscape 
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developed in response to a growing commercial demand for livestock products 
during the early modern period. It is a landscape reflecting in its detail both the 
specialised livestock rearing in response to growing markets in Paris and the 
tenurial relations. Its specific forms of land use, and its emergence, growth and 
subsequent decline are impossible to understand without understanding the 
broader economic history of the region. The most diverse bocage landscape 
probably had a short peak in the nineteenth and early twentieth centuries. It 
was also at this time that the contrast between the open-field landscapes of the 
Paris basin and the hedged fields in the West was at its sharpest. 


Summer farms in Sweden 


The summer farms (seters or shielings) form a characteristic landscape 
heritage in the alpine regions of Norway and Sweden. As in the case of Drenthe, 
these summer farms have often been seen as representing old and continuous 
traditions going back perhaps even to Neolithic pastoralism. Larsson’s work 
(2009) on summer farms in Sweden refutes this very old origin. While grazing in 
mountainous areas may have occurred long before, Larsson argues that it was 
the medieval agrarian crisis that made the characteristic system of summer 
farming possible by opening up the space for a new system of seasonal grazing. 
During the seventeenth century, the summer farms became an important 
element in the agricultural systems in northern Sweden. The impetus for the 
advanced type of summer farming, with a series of different summer farm sites 
to each village, came from the market demand for products from sheep and 
goats. The closeness to the mining districts in Bergslagen was an important 
driver for this demand of goat hides, goat milk and goat cheese. An important 
underlying factor was also the more efficient use of the labour force on the 
farms, a much clearer gendered division of labour, with women active on the 
summer farms with herding and cheese-making. The decline of the summer 
farm system was connected to decreased demands for the products and 
increased competition for the land from forestry. 


The historical evidence 


From the three cases presented, there are several lessons to learn for the 
understanding of small-scale farming landscapes. These landscapes were clearly 
the responses of their time to the economy of that time and the result of a 
negotiation of different interests held by landowners, farmers, merchants and 
the state. Questions of labour and access to land were as important in these 
landscapes as in the present east African landscapes. This is not to say that local 
ecological knowledge and local institutions did not play a role, but the most 
dynamic element seems to have been their integration into the commercial 


107 


108 Mats Widgren 


economy. The fact that in most of these landscapes a mixture of commercial 
crops and products for own consumption was grown should not be confused 
with subsistence agriculture. These landscapes owe their character to their 
integration with the world economy. 


Some concluding thoughts 


In my opinion, the distinction between a European post-productivist 
discourse, where small-scale, labour-intensive agriculture is mainly appreciated 
for the landscape values it produces, and a global discourse, where sustainable 
livelihoods are at the centre, is a limiting and unnecessary boundary for land- 
scape studies. The comparison between studies in Africa and Europe has hope- 
fully facilitated a broader understanding of small-scale, labour-intensive 
agriculture in the past and in the present, in the South and in the North. 

To take a systems perspective is to ask questions on structure, function, 
stability and change (Baker & Butlin, 1973). This is, of course, an approach 
that is close to the resilience perspective. However, a systems perspective has 
its clear limitations if it focuses attention on the local level only. As the exam- 
ples from both East Africa and Europe have shown, agrarian societies were and 
are, directly or indirectly, linked to the global economic system, whether 
through sales of goat hides to the export-orientated ironworks in Sweden in 
the seventeenth century or through remittances from family members working 
in towns and cities as is the case in many Tanzanian villages today. The fact that 
a large part of the land and of the labour is devoted to producing food for the 
family cannot hide the fact that the dynamic element in land use strategies is 
driven very much by such external relations. In their focus on ecosystem ser- 
vices, the researchers from the resilience group seem to fall into the same trap 
as those landscape researchers in Europe, who make up a romanticised image of 
traditional, self-sufficient landscapes of the European past. If resilience thinking 
is to be credible when it comes to analysing agricultural landscapes, the social 
component of the integrated social—-ecological systems needs to be rethought 
and reflect a much broader understanding of social sciences, which includes 
social stratification, control of labour, access to land and links to the wider 
world as important dynamic forces. 
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In search of resilient behaviour: using 
the driving forces framework to study 
cultural landscapes 


MATTHIAS BURGI, FELIX KIENAST AND ANNA M. HERSPERGER 


Introduction 


Cultural landscapes are shaped by society and nature alike. As societies 
and nature are dynamic, change is an inherent characteristic of cultural land- 
scapes. Understanding these changes is one of the prime goals of the recently 
emerged field of land change science (Turner et al., 2007; Turner & Robbins, 
2008). Although a unifying theory of land change does not yet exist, significant 
theoretical advances have been made (Briassoulis, 2000; Lambin et al., 2006; 
Walker & Solecki, 2004). 

Studies of landscape change increasingly go beyond a merely descriptive 
approach and adopt an analytical perspective. In the context of the topics 
presented in this book, this means that challenging questions like ‘Why does 
a certain landscape show traits of resilient behaviour in regard to certain aspects 
and over a defined period?’ are addressed. One way of meeting this challenge is 
to systematically study the landscape changes and the factors responsible for 
the observed change and persistency. These so-called driving forces of landscape 
change (Biirgi et al., 2004) can be analysed for all kinds of cultural or natural 
landscapes. 

Both terms, cultural landscapes and resilience, have a normative character. 
The term resilience is usually positively used, but resilient behaviour of land- 
scapes is not desirable per se (Cumming, 2011). For example, a land manager 
trying in vain to restore a degraded cultural landscape will perceive resilience of 
this landscape as problematic. The term cultural landscape is partly value-laden 
in quite a similar way. On the one hand, all landscapes that are shaped by 
anthropogenic activities can be called cultural landscapes, many of which 
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underwent radical changes in the last decades. In these cases, no specific pos- 
itive connotation of the term cultural landscapes is intended. However, quite 
often, the term is used for landscapes, which are seen as highly valuable in 
terms of ecology, culture or aesthetics due to a long continuity in use and 
management (e.g. Plieninger et al., 2010; Schaich et al., 2010). Sometimes, 
these landscapes are also called traditional cultural landscapes (Ewald, 2001; 
Solymosi, 2011) to express that they did not fundamentally change their identity 
over a long period and, therefore, seem to have been resilient to shocks (Walker 
et al., 2006). Consequently, both terms resilience and cultural landscapes have to 
be specified in order to be applicable in case studies of landscape change. The 
main questions to be defined are: (1) what changes will be measured? and 
(2) what baseline will be used to judge for change or persistency (as proposed 
for resilience by Cumming, 2011)? In other words, what are the traits and how 
much might they change over time, that a given landscape might still be calleda 
traditional cultural landscape showing resilient behaviour? 

The concept of ecosystem goods and services offers a system of traits to 
measure resilience of cultural landscapes (Crumley, Chapter 17). The concept 
implies that ecosystems have the capacity to provide many goods and services, 
from which society and policy decide which service is to be exploited and to 
what degree (Kienast et al., 2009; Willemen et al., 2012). The concept became 
widely used as a framework that allows one to assess, compare and monitor 
ecosystems and their function and meaning for society (Bao et al., 2007; 
Costanza & Farber, 2002; de Groot et al., 2002; Farber et al., 2006; MA, 2005; 
Turner & Daily, 2008). It has, however, been criticised for not representing 
cultural services adequately (Schaich et al., 2010). 

In line with the ecosystem goods and services paradigm, we claim that 
cultural landscapes show resilient behaviour, if the goods and services provided 
remain within a certain range during a specific period of time. For the term 
traditional cultural landscapes, we stress that the goods and services provided 
have to be highly valued; for example, aesthetical and cultural services, which 
have to be marketable for tourism, or ecological services such as habitats for 
rare and threatened species (Schaich et al., 2010). 

Besides the ecosystem services paradigm, this chapter relies on the driving 
forces approach to study cultural landscapes and resilience therein (Btirgi et al., 
2004). After outlining the theoretical framework on driving forces of landscape 
change, a case study on landscape change and persistency in the Swiss lowlands 
is presented. The case study examines the evolution of a recently intensified 
agricultural landscape where certain parts are set aside as conservation areas. 
According to the interpretation of nature conservation, these areas represent 
ecosystems that were widespread throughout the study area before agricultural 
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intensification and, therefore, depict resilient behaviour within a highly 
dynamic landscape context. 

Based on insight from the case study, we propose merging the analysis of 
landscape change, the concept of ecosystem goods and services, and the driving 
forces framework for the systematic study of resilience in cultural landscapes. 


The framework of driving forces of landscape change 


Landscape change can be defined as the result of proximate causes 
(the direct actions) and underlying driving forces (indirectly affecting landscape 
change) (Geist & Lambin, 2002). Driving forces have otherwise been called key- 
stone processes (Marcucci, 2000) or just drivers (Wood & Handley, 2001) and the 
study of driving forces of landscape change has a long tradition in geography and 
landscape research (Wood & Handley, 2001). In Biirgi et al. (2004), five major types 
of driving forces have been identified: socioeconomic, political, technological, 
natural and cultural driving forces (following Brandt et al., 1999). These driving 
forces are all scale specific; that is, for every study an appropriate scale of inves- 
tigation has to be defined, which includes spatial and temporal scale but also 
institutional scale. On the institutional axis, which ranges from individuals to 
global institutions, groups of actors, communities and states are especially rele- 
vant. This standard procedure for the study of driving forces of landscape change 
has been applied in various case studies (Hersperger & Btirgi, 2009; Schneeberger 
et al., 2007a, b), specifically regarding the influence of political driving forces on 
landscape change (Gennaio et al., 2009; Hersperger & Buirgi, 2010). 

As landscape change research increasingly broadens its approach to assess the 
decisions of people and institutions that execute these actions (often called actors 
or agents) (Baudry et al., 1999; Lambin et al., 2001), the need for a more encompass- 
ing framework is rising. Consequently, a prevalent research question is how 
various driving forces and actors together affect landscape change and how the 
link between the three elements can be conceptualised. Recently, an organisational 
heuristic with four conceptual models and a guideline for selecting an appropriate 
model for a specific research question has been developed (Hersperger et al., 2010). 
Integrating actors into the driving forces framework does make the approach even 
more suitable for the study of socioecological systems. 


Landscape change in the Limpach Valley 


The Limpach Valley is located in the central lowlands of Switzerland, on 
the Swiss Plateau (Figure 7.1). The study area encompasses eight municipalities 
(Limpach, Mtilchi, Unterramsern, Oberramsern, Messen, Balm bei Messen, 
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Figure 7.1. The Limpach Valley is located in the lowlands of Switzerland. The study 
area is shaded in grey. It encompasses eight municipalities (not shown) and is split 
between the Canton of Solothurn and the Canton of Bern. The circle encompasses the 
approximate location of the Wengimoos. Design: L. Jansen. 


Ruppoldsried, Wengi) and covers an area of about 3000 ha. The main valley 
floor, which is surrounded by wooded hills, is about 13 km long with an average 
width of 1-2 km and is located at 465 to 500 m asl. Today, the Limpach Valley is a 
rural region, but employment has to be found largely outside of the valley. Many 
of the 2884 inhabitants commute to nearby larger towns and cities, such as 
Berne, which is only about 20 km away (Luterbacher, 1992). In the centre of the 
intensively farmed plain, an area, the so-called ‘Wengimoos’, has been set aside 
as a nature reserve because of its high ecological value (Figure 7.2). 
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Figure 7.2. The Wengimoos, a small wetland surrounded by intensively used 


agricultural land. Photo: M. Btirgi. 


The case study aims at determining why the Wengimoos seems to have been 
left out of the agricultural intensification of the Limpach Valley and remained as a 
biodiversity hotspot in an otherwise rather uniform agricultural landscape (Burgi 
etal., 2010; details in Straub, 2008). Until the end of the eighteenth century, a large 
proportion of the low-lying valley floor in the Limpach Valley was regularly 
flooded, poor common lands, mostly used as cattle pasture. Cropland, which 
was managed in the three-field system, was restricted to the higher grounds 
(Miller, 1804 in Stahli, 1941). Thus, the main good provided by the land in the 
Limpach Valley was biomass for food. In some areas of the Limpach Valley, the 
ground was so wet that it was more wetland than pasture. The first attempts to 
drain the valley floor date back to the fifteenth century. However, these attempts 
were not very effective and periodic flooding continued to hamper agricultural 
production. By the beginning of the nineteenth century, the Limpach River still 
flooded large parts of the valley periodically, despite additional drainage projects 
having been put into place. In parts of the remaining wetlands, small-scale peat 
mining operations were taken up in the nineteenth century. Peat was discovered 
as a new resource, used mostly as fuel and, to a smaller extent, for gardening. 

In 1929, about 200 ha of land in the western part of the valley were still 
wetland (Letter, 1929). Cropland was restricted to the higher parts of the valley 
and covered about 36% of the agricultural area (Bangerter, 1939). The beginning 
of the Second World War marked the start of a vast federal programme to 
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enhance agricultural productivity and to increase the self-sufficiency of 
Switzerland. Central authorities (i.e. federal offices) became influential actors, 
and the subsidies paid in the new federal programmes were an important 
economic driving force shaping the land. In the Limpach Valley, long-standing 
plans for a comprehensive melioration project were reactivated, encompassing 
2325 ha (Stahli, 1953). The project, conducted between 1939 and 1951, consisted 
of lowering and further straightening out the bed of the Limpach River, correct- 
ing its tributaries and draining 1664 ha. For the latter, 877 km of drainage pipes 
were laid. The parcels were reallocated to allow for more efficient farming; that 
is, after finishing the project, the land was organised in 1070 parcels instead of 
5743 as before the project started. Additionally, 114 km ofnew tracks were built, 
and 10.6 km of old tracks were improved (Stahli, 1953). The technology applied 
in these construction works was very different to the drainage technology of the 
nineteenth century, or even before — underlining the importance of technology 
as a driving force. The Second World War did not increase the demand only for 
domestic agricultural products but also for domestic energy resources. 
Consequently, peat was in high demand. The largest accumulations of peat in 
the Limpach Valley were located in the wettest parts of the valley, the 
Wengimoos, where up to 5 m of peat were accumulated. At the peak of the 
peat-rush, up to 1000 workers were engaged in peat mining in the Wengimoos 
(Figure 7.3). By 1943, the melioration process, working its way up from the lower 
part of the valley to the municipalities higher up along the Limpach River, had 
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Figure 7.3. Peat mining in the Wengimoos, September/October 1942. The water 
table was lowered by pumps (visible on the right side). Source: Archive, Abteilung fiir 
Strukturverbesserungen und Produktion des Amtes fiir Landwirtschaft und Natur des Kantons Bern. 
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reached the municipality of Wengi. At this point, a vivid conflict between the 
federal office, which was in charge of increasing agricultural production 
(Kriegswirtschaftsamt), and the federal office of energy supply (Amt fiir Kraft und 
Warme) broke out. The federal office of energy supply asked for a perimeter for 
peat production and threatened a cut in subsidies for the melioration project. 
Finally, a core part of the Wengimoos was set aside for peat production and left 
from further drainage. Until March 1944, about 40 000 m? of peat were extracted 
from the Wengimoos (Protokoll, 1944). Peat production stopped after the 
Second World War, but the conflict between two powerful federal actors has 
left traces on the land until the present day. After its completion in 1951, the 
melioration project was assessed as a major success, but the part of the 
Wengimoos that was set aside for peat production and consequently was not 
converted into agricultural land was perceived as a kulturtechnisches Muttermal or 
an eyesore for the engineers. In the course of the second half of the twentieth 
century, this eyesore experienced a complete and radical reinterpretation by the 
public at large. As a result of the peat digging era, the Wengimoos was turned 
into a highly structured landscape including ponds of various sizes. Nature 
conservationists soon realised the ecological value of these diverse habitats in 
the otherwise monotonous agricultural landscape of the Limpach Valley. Thus, 
a demand for ecological goods and services arose, promoted by a new group of 
actors, nature conservationists organised in a local bird protection club (today 
called ALA, Bernische Gesellschaft fiir Vogelkunde und Vogelschutz). In 1959, this club 
bought about 3 ha of land in the Wengimoos. Two years later, a protection 
perimeter of 33 ha was established. In the 1970s, nature conservationists real- 
ised that simply setting aside areas that contained valuable habitats was not 
enough, as these ecological values were at threat by succession. In the 
Wengimoos, active management for nature conservation started in 1977, 
when reed was mown, shrubs were removed, and shallow ponds newly dug — 
and even blasted (Btiro Mosimann & Strebel, 2001). These measures were suc- 
cessful and the periodic mowing and removing of shrubs continued. In 1994, 
8.44 ha of the Wengimoos were included in the Federal Inventory of Fenlands 
and, a few years later, the Wengimoos became part of the Federal Inventory of 
Amphibian Spawning Areas (Buiro Mosimann & Strebel, 2001). Additionally, the 
Wengimoos today is on the list of wetlands of the Canton of Bern and listed as 
an important place for migrant waders (Schmid et al., 1992). 

A vegetation analysis conducted in 1999 lists 190 plant species for the 
Wengimoos, two of which (Cicuta virosa and Calamagrostis canescens) are classified 
as heavily threatened on the relevant Red List (Landolt, 1991), and eight more 
that are classified as threatened (Btiro Mosimann & Strebel, 2001). More than 
150 bird species have been observed in the area (Friedli, 2006), among which 40 
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breed there. The reserve requires ongoing intensive management, otherwise 
succession would turn it into a marshland forest (Straub, 2008). 


Insights from the case study presented 


The original intention of this study was to determine why the Wengimoos 
was preserved as wetland in the Limpach Valley, which was otherwise trans- 
formed completely from periodically flooded poor pasture to intensively used 
agricultural land. Reconstructing the landscape history reveals that the original 
assumption was wrong, as the Wengimoos had also changed profoundly and did 
not provide the same goods and services throughout the entire study period. 
Rather, it took a different trajectory of change due to its massive layer of peat; a 
product that was in high demand especially during the Second World War. The 
timing of this high demand for domestic energy sources coincided with the 
progress of the drainage project. The solution was to leave the Wengimoos out 
of that area being converted to agricultural land and to mine its valuable peat 
layer first. After the Second World War, the intended conversion of the peat 
mining area to agricultural land did not take place due to lack of money and, 
subsequently, the area developed into an ecologically valuable secondary habitat. 

Although the concept of resilience includes the possibility of temporal changes 
due to shocks, a landscape showing non-persistent behaviour can still be resilient. 
Indeed, in the long term, the Wengimoos was resilient as regards its habitat 
function and aesthetic service despite an intermediate period of peat extraction. 
Today, the structure and habitat quality are probably quite similar to those provided 
a few hundred years ago. But due to the complete change in hydrological regimes in 
the surrounding areas, the water table inside the reserve has to be regulated to 
maintain the quality of wetland habitats. Additionally, the Wengimoos is far from 
being resilient with regard to other functions, such as carbon storage, because a 
massive layer of peat has been removed beneath today’s habitats. 

The case study of the Wengimoos also shows that the timing for studying 
resilient behaviour is crucial. If the study had been conducted fifty years ago, the 
Wengimoos would not have shown any traits of resilience as regards its habitat 
function or aesthetic service, as it was just a wasteland with abandoned peat pits. 


Proposing a framework for assessing resilience 
of cultural landscapes 


The insights from this case study allow us to derive a framework for 
evaluating resilient behaviour of cultural landscapes. The approach includes the 
following four steps: 


Using the driving forces framework to study cultural landscapes 121 


(1) Evaluating the temporal dynamics of a specific landscape by 
reconstructing the landscape changes. 

(2) Assessing the meaning of these changes for society by applying the 
criteria offered by the concept of ecosystem goods and services. 
Continuity in goods and services provided would be a sign of resilient 
behaviour in respect of these goods or service. 

(3) Studying the potential causes responsible for the landscape changes 
(results from step 1) and the changes in ecosystem goods and services 
(results from step 2) by using the driving forces approach. 

(4) Evaluating the driving forces for resilient and non-resilient behaviour of 
cultural landscape. 


Reconstructing landscape changes over an extended period of time (step 1) 
allows one to go beyond a simple reconstruction of a baseline situation and 
provides insights in the dynamics and trajectories of the landscape. The land- 
scape changes reconstructed can then be interpreted as changes in goods and 
services provided (step 2). If the capacity of a landscape to deliver goods and 
services has changed in such a way that major goods and services can no longer 
be exploited, then this landscape would show non-resilient behaviour. The 
concept of driving forces is not only applicable to landscape changes, but also 
to changes in goods and services provided (step 3). Studying the driving forces of 
the changes detected in the landscape and in the goods and services provided 
carries the potential to find factors for persistent or resilient behaviour of land- 
scapes (step 4). 

The procedure proposed requires conceptual adjustments in the goods and 
services approach, as historical developments of goods and services provided 
and societal demand for them have to be integrated; that is, the historical 
context dependency of goods and services has to be recognised. For example, 
landscapes did not offer recreational services as long as there was no societal 
demand for recreation. The potential for recreation, however, was present in 
many landscapes, including mountain areas, coasts or riverine plains. Other 
examples can be taken from the case study presented. The peat layer in the 
Wengimoos was available for millennia, but only changes in demand due to 
the Second World War in combination with available technology (e.g. pumps 
to lower the groundwater table, Figure 7.3) were triggering its large-scale use. 
The same holds true for biodiversity and the creation of the reserve 
Wengimoos: the emerging nature conservation movement brought up new 
actors (non-governmental organisations, NGOs) with specific demands for 
goods and services, in this case biodiversity, which were not in the focus of 
society before. 
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Conclusions 


The term cultural landscapes addresses similar values as the term 
resilience. Both terms have in common the fact that they run the risk of under- 
estimating the dynamics of the landscape under study as they implicitly stand 
for a normative interest in maintaining a certain landscape state or at least in 
keeping the rates of change low. High rates of landscape change are seen as a 
threat not only to ecological but also to societal values. Hence, the driving forces 
of persistence and also resilience deserve increasing attention. One important 
field of application of the concept is nature conservation. Nature reserves often 
took a different trajectory of change to their surrounding landscape. Using a 
landscape historical approach enables one to understand how such relicts came 
into being. The case study of the Wengimoos in the Limpach Valley illustrates 
that a nature reserve does not have to be a relict of the former landscape, but just 
show resilient behaviour regarding highly valued ecological services. Thus, 
landscape historical studies might also provide some surprises regarding the 
trajectories of change, with far-reaching consequences for how a reserve will be 
perceived and should be managed in order to be maintained. People might feel a 
loss when they realise that a reserve does not stand for nature untouched. But 
the message is also a positive one: within a comparatively short time, ecologic- 
ally valuable habitats can be created, which look natural and become important 
for society as they stand in contrast to the obviously human-dominated 
landscape. 

Empirical studies of resiliency of cultural landscapes will profit greatly from 
applying the conceptual framework of driving forces, as this framework allows 
one to avoid premature judgements regarding resilient behaviour. The case 
study from Limpach Valley reveals a landscape that is resilient with regard to 
some goods and services, but not to others. Using the driving forces framework 
for the study of landscape changes in the four-step approach to assess resilience 
proposed in this chapter enables one to specify the system characteristics that 
lead to resilient or nonresilient behaviour of cultural landscapes. 
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Cultural landscapes as complex 
adaptive systems: the cases of northern 
Spain and northern Argentina 
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Introduction 


Traditionally, numerous studies that analysed the impact of human 
activities on ecosystems conceptualised humans either as external drivers of 
ecosystems (albeit not influenced by them) or as users of the environment (but 
not influencing it). However, in recent years, studies have changed their focus 
on the interdependency between social systems and ecosystems (Gunderson & 
Holling, 2002; Holling, 2001). In this sense, Farina (2000) highlights cultural 
landscapes as human land use systems shaped by the intricate relationship 
between social and ecological systems. They are the result of a slow co-evolution 
of both systems and they have taken centuries to reach their current configur- 
ation, reflecting a mutual adaptation of abiotic, biotic and cultural factors. 

Here, we argue that complexity theory offers new opportunities for concep- 
tual and theoretical development when cultural landscapes are considered as 
complex adaptive social—ecological systems (Liu et al., 2007; Rescia et al., 2010; 
Walker et al., 2004). Complex adaptive systems are characterised by cross-scale 
non-linear interactions and feedback loops between the ecological and socio- 
economic components and they present stable dynamics characterised by three 
complementary attributes: resilience, transformability and adaptability 
(Walker et al., 2004). In many studies, the concept of resilience has been seen 
as the capacity to withstand or recover from disturbance, while still essentially 
retaining the same function, structure, identity and interconnections (Walker 
et al., 2004). In cultural landscapes, resilience is considered as the capacity for 
transformation and adaptation of the population and their activities (i.e. land 
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use system) and ecosystems in the face of gradual changes in socioeconomic 
conditions and biophysical characteristics, until these cross certain thresholds 
(Berkes & Folke, 1998; Holling, 2001). Ina normative sense, resilience of cultural 
landscapes ensures the flows of services they supply, such as cultural identity, 
heritage value, recreation and tourism, land use diversity, biodiversity and 
carbon sequestration (Oteros-Rozas et al., Chapter 14). 

The persistence of cultural landscapes is being threatened by the accelerated 
and drastic socioeconomic and environmental changes (at the local and global 
scale) that have occurred over the last few decades in many parts of the world 
(MA, 2005). In several cases, these landscapes could be pushed beyond (or close 
to) the thresholds of their age-old conditions. If these thresholds were to be 
surpassed due to external and internal factors, the regime of these landscapes 
could suddenly shift. This would give rise to a new situation, with internal 
controls and feedbacks different from those of the original system (Kinzig 
et al., 2006; Scheffer & Carpenter, 2003; Selman, Chapter 2). Cumming and 
Collier (2005) point out that such regime shift represents a loss of resilience 
in those former functions, structures, feedbacks and, therefore, identities. The 
new regime could be highly resilient and resistant, and management strategies 
aimed at restoring the earlier regime would meet with great difficulty. 
Consequently, conservation policies should aim at managing the capacity of 
cultural landscapes to cope with, adapt to, and shape changes and at avoiding a 
possibly undesirable new regime. 

Studies in different geographic regions have demonstrated that social— 
ecological shifts beyond a single threshold often lead to a cascading effect 
that affects multiple thresholds across scales of space, time, and social 
organisation and in ecological, social, and economic aspects (Kinzig et al., 
2006). The hypothesis that we explore in this chapter is that the depopu- 
lation of rural areas in Europe and the advance of the agricultural frontier 
in Latin America represent two single threshold shifts that lead to the 
crossing of multiple other thresholds. In many developed European coun- 
tries, there has been pervasive depopulation of rural areas since the 1960s. 
In the rural areas of developing Latin American countries, the progression 
of the agricultural frontier is currently leading to extensive deforestation 
of native forests. This is promoting an increase in migratory movements 
from rural spaces to urban areas, or from degraded rural areas to territor- 
ies with greater economic dynamism. In both situations, these migration 
processes are being accompanied by a transformation of the landscape. 
Traditional land uses are being abandoned and are being replaced by more 
intensive land uses and their consequences are showing at different scales 
and within different domains. 
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There has been little systematic research on the differences between chang- 
ing conditions in cultural landscapes in countries presenting different degrees 
of development. Hence, we study two cultural landscapes in countries present- 
ing different developmental conditions and which are subject to socioeconomic 
pressures and abrupt land use changes operating at different scales. This cross- 
scale effect concerns changes in one land use by another at the patch scale but 
which has consequences for the spatial pattern at the landscape level. These 
changes affect traditional activities (at the farm level and patch level) involving 
ecological and economic benefit alterations and social network modifications. 
Thus, patch-level effects appear to influence interactions and feedback loops 
among the ecological, economic and social components of these rural systems. 
We pursue a landscape change approach that relates threshold dynamics at 
particular analytical scales (that of the local and land use system scales) with 
threshold dynamics at other scales (the landscape and regional scales). 
Specifically, our study of cultural landscapes intends to illustrate how the con- 
cept of complex adaptive systems can provide greater insight into the trans- 
formation processes of these landscapes. For this we: 


(1) analyse changes in land uses and land management over the last few 
decades (49 years and 30 years, respectively) in two cultural landscapes; 

(2) describe these changes at different scales (local or land unit, farmland or 
land use system and regional or landscape) and for different aspects 
(ecological, economic and sociocultural) and their thresholds or 
potential thresholds at these scales and in these aspects; 

(3) reflect on the future prospects of these cultural landscapes. 


The cases of the Picos de Europa (Spain) 
and Formosa (Argentina) 


Both case study areas, the Picos de Europa region (Spain) and the 
Formosa province (Argentina), have predominantly low-intensity farming sys- 
tems and are located in economically marginalised regions. They have long 
traditions of natural resource use based on local management practices, 
which has provided a rich bank of experience allowing inhabitants to respond 
and adapt to perturbations in ecosystem function. The main problem in the 
Picos de Europa involves a change in livestock farming activity and rural migra- 
tion, which is affecting the functionality of the landscape and productivity of 
the traditional land use system (extensive livestock). In the Formosa cultural 
landscape, a serious problem involves the advance of the agricultural frontier 
(intensive and commercial agriculture) into traditionally managed areas and the 
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economic marginalisation of the rural population due to loss of their traditional 
small-scale land use system and the historic lack of appreciation of native forest 
by their low prices of timber in the local market and the deficient forestry 
policies. Intensive agriculture requires more land and capital than traditional 
farming and is orientated towards exports rather than local markets. Moreover, 
this situation is leading to loss and degradation of native forests, the main 
natural capital of the province. 


Picos de Europa 


The Picos de Europa study area comprises part of the county of Liébana, 
located in the Cantabria Autonomous Region, northern Spain. It is a relatively 
isolated area surrounded by mountains and strongly influenced by the Picos de 
Europa National Park, in relation to both environmental and socioeconomic 
aspects (Figure 8.1). This area presents marked topographical differences, with 
steep slopes giving rise to a high degree of environmental heterogeneity, 
which conditions vegetation and landscape formations (Figure 8.2). Extensive 
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Figure 8.1. Geographical location of the Picos de Europa and of Liébana County in 
the Cantabria Autonomous Region of Spain. Design: L. Jansen. 
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Figure 8.2. Terrestrial photograph of a village and landscape mosaic shaped by 
human activities in Liébana County (Cantabria Autonomous Region, Spain). 
Photo: A. Rescia. 


livestock, based on transhumance and milk and cheese production, had been 
the predominant activity in this area until the 1970s but resource availability 
and seasonality enabled diversified land use according to an altitudinal gra- 
dient. Land uses mainly involve hay and grazing meadows separated by shrubs 
and deciduous and Holm oak forests; they stretch from the valley floor at 
approximately 1000m to around 1400m asl. Human activity has had a great 
influence on plant cover, maintaining a high level of heterogeneity. 


Formosa 


The Formosa area corresponds to the midwest of the Formosa province 
in the Chaco Region (northern Argentina) (Figure 8.3). Its climate is subtropical 
and presents a rainfall gradient from the west (mean annual rainfall 550 mm) to 
the east (mean annual rainfall 1300 mm). Formosa is a wide plain, mainly of 
alluvial origin, the steepest slope of which barely reaches 1%. Two large rivers 
running down from the Andes Mountains (the Bermejo and the Pilcomayo), 
traversing the province from west to east, cause periodic floods in much of the 
territory. The vegetation is closely linked to the variability of groundwater 
depth and the intense fluvial dynamics. 

The physiognomy of Formosa is characterised by alternating narrow river 
banks and extensive interfluvial depressions. The original vegetation consisted 
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Figure 8.3. Geographical location of Formosa Province in Argentina. Design: 
L. Jansen. 


of a mosaic of riparian forests, subtropical forests and savannas in the interflu- 
vial area. However, the midwest of Formosa can be considered essentially as a 
forested area, over 80% of which was covered by native forests. These forests are 
characterised by the genera Prosopis (algarrobos) and Aspidosperma and Schinopsis 
(quebrachos), which are high-value timber species. At the beginning of the last 
century, the land was predominantly used for livestock, but more recently, 
forestry and rain-fed agriculture complement livestock farming. Essentially, 
the rural system was based on small-scale multiple use and represented an 
economy of subsistence. 


Analysis of transformation of the land use systems 


From aerial photographs and satellite images dating from 1953 to 2002 
in the Picos de Europa and from 1976 to 2006 in Formosa, we analysed the 
landscape of the study areas. We detected changes in land uses and land cover in 
the landscape following a process of visual interpretation of images. Landscape 
analysis was based on a patch—matrix paradigm where landscape is considered 
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Table 8.1. Landscape metrics used to analyse changes in the spatial structure in the 
cultural landscapes studied. They are based on theory of communication (Shannon & 
Weaver, 1949). 








Landscape metrics Description and comments 
and formulae 





Hw = — & [pig loge (piy)| Diversity of land use patches. Indicates the variety and distribution of 
the land use patches. pj, is the proportion of the land use patches i 
and j considering the total number of land use patches present in 
the series of square sampling units for each year (> pj; = 1). 

Jou) = H’ aw | log, n Evenness of land use patches. Indicates the spatial configuration 
(spatial location) of the land use patches. n is the richness (the 
variety) of land use patches. 

Hy =H’ | log, N Heterogeneity of landscape. Indicates the spatial variability (the 
structure) of the landscape. N is the total number of land use 
patches present in the series of square sampling units for each year. 

Cy = Huy - Ha = H qu” | Complexity of landscape. Indicates landscape functionality 

log, N (interchanges between land use patches). 








as a set of discrete elements (patches) that differ from their surroundings, which 
are characterised by a more continuous element (matrix). We described and 
quantified the landscape structure and changes with the use of different land- 
scape metrics in which land use patches are considered as the basic unit for 
calculating the metrics (Table 8.1). They were calculated from a square sampling 
unit randomly distributed in the study areas. Landscape metrics are very useful 
in spatial analysis and their application is frequent in many descriptions and 
evaluations of landscape evolution (Rescia et al., 2010). We used transition 
matrices of the dynamics of changes in land uses and land cover to quantify 
these changes in the two landscapes. Finally, we described the repercussions of 
land use and land cover change at landscape and regional scales (cross-scale 
effect) and the interconnection of these changes with social (rural culture) and 
economic (traditional uses) aspects (non-linear interactions in the potential 
landscape evolution). In essence, continual adaptation between socioeconomic 
and biophysical components (feedback loops) is being affected in cultural land- 
scapes studied here. 


Picos de Europa 


The landscape of the Picos de Europa has changed in the number and 
size of patches of forest and meadow over the last few decades. This reflects the 
main change in the configuration of the landscape spatial pattern resulting 
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from the loss of the hay and grazing meadows. Almost 80% of the meadows in 
the study area sampled have been replaced by other land uses. In general terms, 
the forests adjacent to the pastures have increased in area, encroaching onto the 
herbaceous systems, mainly on the mid and low slopes of the mountains. The 
landscape has changed from a grazing-system landscape, that is, a matrix of 
natural and semi-natural meadows mixed with forests, to a forested matrix with 
patches of interspersed meadows. Furthermore, in some parts of the territory, 
there has been a slight increase in shrubland, along with a decrease in croplands 
(Table 8.2(a)). 

Despite the substitution of meadows by forests, the spatial configuration of 
the landscape shows little change. At present, the Picos de Europa is a hetero- 
geneous landscape in which forests predominate and in the past, it was a 
heterogeneous landscape with predominant meadows. Table 8.3(a) shows that 
the landscape metrics present low variation from 1953 to the present time. In 
cultural landscapes, the components (land use patches) are important with 
regard to the structural and functional aspects. All components contribute to 
landscape function (interconnections among patches) and depend on their 
spatial location (spatial configuration). Basically, replacement of one land use 
(meadows) by another (forests) affects the relations of neighbourhood and 
boundaries between patches, which is reflected in the connections (functional- 
ity) of the landscape (complexity of the landscape, Cj) and the richness and 
distribution of patches (diversity of the landscape, H’()) (Table 8.3(a)). 

However, despite the dynamism in the composition of landscape (type of 
use), the landscape metrics indicate that, in spatial configuration terms (mosaic 
of uses), the landscape is quite static (Table 8.3(a)). This is understandable if the 
patch structure is preserved while the composition of individual patches 
changes (meadows were replaced by forests). An alternative interpretation is 
that, in this analysis, the metrics employed are not capable of detecting and 
characterising changes in this dynamic landscape. A similar situation, where 
changes in landscape structure were unaccompanied by changes in landscape 
metrics, was reported by Romero-Calcerrada and Perry (2004). 


Formosa 


The main process observed in Formosa was incipient fragmentation of 
large patches of native forests characterised by forest loss (by deforestation and 
floods) and forest degradation. On the one hand, there has been a loss of forest- 
land (subtropical and riparian forests); on the other hand, degraded forests, 
shrublands, croplands and wetlands, along with their associated vegetation, 
have increased in area. Native forests represented almost 85% of the total 
midwest of the province in 1976 and currently forests cover 77%. This loss 
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Table 8.2. Transition matrices of changes in cover of land use (ha) in two study areas: (a) Picos de Europa in the years 1953-2002, 
and (b) Formosa in the years 1976-2006 


(a) 


























1953 

Meadows Forests Shrubs Cultures Urban Total (2002) 

2002 Meadows 300 36 0 60 0 396 

Forests 804 940 48 144 0 1936 

Shrubs 48 24 4 20 0 96 

Cultures 124 28 0 172 0 324 

Urban 20 4 0 16 8 48 

Total (1953) 1296 1032 52 412 8 2800 

(b) 
1976 
Primary Secondary Shallow Total 
forests forests Shrubs Grasslands Agriculture wetlands Waterbody Urban (2006) 

2006 ‘Primary forests 2 966 558 1938 0 590 73 0 0 0 2969 159 
Secondary forests 33001 722007 0 10 401 7702 35 0 0 773 146 
Shrubs 4249 2329 47 812 322 706 0 0 0 55 418 
Grasslands 1378 1606 0 114 693 0 0 0 0 117 677 
Agriculture 53 495 8340 30 714 221 102 0 0 0 283 681 
Shallow wetlands 82125 145900 0 27 212 12 892 304 073 0 0 572 202 
Waterbody 4080 3913 0 0 0 0 14 372 0 22 365 
Urban 2821 715 0 182 0 0 0 13 732 17 450 
Total (1976) 3147707 886748 47 842 154 114 242 475 304 108 14 372 13732 4811098 





ha, hectare. 
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Table 8.3. Value of landscape metrics in two study areas: (a) Picos de Europa, 
and (b) Formosa. 


(a) 


























Hau) Jaw) Hgq Cy 
1953 1.95 0.84 0.32 0.61 
2002 2.03 0.88 0.32 0.65 
(b) 

Hau) Jaw Hgq Cy 
1976 2.61 0.87 0.39 1.01 
2006 2.60 0.87 0.37 0.97 








For the nomenclature, see Table 8.1. The units of H’ uw); Jau) , Ha and Cy are bits. 


represents over 300 000 ha (Table 8.2(b)). The area intended for agriculture has 
gone from 8% to 10%. Deforestation and degradation of forest areas is occurring 
at many different points across the province, generating discontinuities (i.e. 
gaps) in the forest matrix at the regional scale. 

However, the spatial pattern of the landscape still maintains its structure. We 
detected few differences between the heterogeneity and spatial complexity of 
the landscape in 1976 and 2006 (Table 8.3(b)). There is an increasing number of 
forest patches resulting from the incipient fragmentation process and expan- 
sion of agriculture patches interspersed in the forest matrix. The fragmentation 
of forest formations can not, as yet, be seen as a significant spatial change that 
can be detected by the landscape metrics employed, but the acceleration and 
expansion of this process is increasingly drastic (UMSEF, 2002). 


Drivers and effects of ecological and sociocultural 
changes: cross-scale interactions and thresholds 


Picos de Europa 


Abandonment of traditional activities in the Picos de Europa is chang- 
ing the landscape from a mosaic of meadows with interspersed forest to a 
mosaic of forest with isolated meadows. From the ecological point of view, 
and at the land unit scale, rural landscapes with many semi-natural and natural 
meadows, based on small-scale farming, present a remarkably high local-scale 
species richness (Lindborg et al., 2008; Figure 8.4(a)). The loss of meadows in 
Picos de Europa may be contributing to a reduction of biodiversity and may have 
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Figure 8.4. The key threshold interactions (striped arrows) in: (a) the Picos de 
Europa area, and (b) the Formosa area at three scales and in three aspects. The boxes 
represent thresholds (thick arrows) or potential thresholds (thin arrows). Source: 
based on Kinzig et al. (2006). 
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significant impacts on the spatial distribution and on the long-term dynamics of 
rare species (Lavergne et al., 2005). In addition, changes in land uses may hinder 
the persistence of species depending on the nature of the surrounding land- 
scape and on the specific historical land uses. Management and landscape 
history influence diversity patterns. Areas managed as grazing systems for a 
long time usually harbour more species than areas without management 
(Cousins & Eriksson, 2002). Moreover, the change in the landscape resulting 
from abandonment or from changes in management of meadows may have 
significant implications for field fauna (Humbert et al., 2009). Such changes may 
also contribute to the loss of valuable plant species adapted to grazing, and also 
a decrease in habitat availability, especially for rare plants, due to species- 
specific habitat preferences (Uematsu et al., 2010). With respect to fauna, 
Dover et al. (2010a, b) have detected impacts on butterfly abundance resulting 
from the loss of meadows and changes in land management in the Picos de 
Europa. Land abandonment thus has effects not only at the land unit scale (local 
species richness) but also at the land use system scale (agro or farmland bio- 
diversity), impacting on ecological, and economic and sociocultural aspects 
(Figure 8.4(a)). 

Threshold interactions of economic and sociocultural aspects may operate at 
the three different scales considered (land unit, land use system and landscape). 
Essentially, the loss of economic viability of traditional extensive livestock 
management in the Picos de Europa in the last few decades has led to a process 
of rural abandonment. One aspect of this process is the abandonment of live- 
stock farming but also the changing age structure of the population (35% of the 
population is above 64 years old) and substantial depopulation (a 40% decrease 
in the last 30 years). These changes have been accompanied by an increase in 
intensification (inputs and technology) on the remnant rural activities. The 
abandonment process has affected the multifunctionality and productivity of 
this rural landscape. Livestock farming was based on transhumance and intense 
grazing in the valley and on mountain slopes. However, grazing and movements 
of livestock have been interrupted and livestock farming is undergoing a change 
in distribution (Rescia et al., 2008), influencing local productivity at the land unit 
scale (Figure 8.4(a)). There are a small number of relatively big ‘hi-tech’ establish- 
ments that concentrate livestock, as opposed to many dispersed smallholdings. 
This new situation has changed the intensity of farming livestock and type of 
derived products (meat instead of milk and cheese), accompanied by a loss of 
identity (sense of place as cattle farmers). These alterations at the land use 
system level in the three aspects (ecological, economic and sociocultural) have 
led to a change in the composition of the local population from one of farmers 
and shepherds to a population of pensioners, and a small number of farmers 
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with technologically intensive establishments. As a result, rural culture is much 
degraded and speciality products such as local cheese are failing to be identified 
with this place and, as a result, also failing to give it a wider identity breaching a 
landscape scale threshold (Figure 8.4(a)). 

In the Picos de Europa, the social fabric that links the different members of 
the local population has built up over time. It results from their strong sense of 
identity with regard to the landscape, their activities (livestock farming, in this 
case) and their ecological perception and knowledge. Abandonment of exten- 
sive livestock farming, which was based on the production of milk and local 
Quesucos de Liébana cheese, as a way of life for the local population has been 
accompanied by a persistent rural migration process, which has completely 
dismantled the social network. This process began in the 1970s owing to the 
phenomenon of industrialisation and also because of a decline in the profit- 
ability of milk and cheese production. In parallel, other factors contributed to 
the migration process: the expansion of the Picos de Europa National Park (in 
1995) led to an increase in the populations of wolves due to regulatory rules of 
the hunt (only controlled official hunting expeditions are allowed) and to the 
application of certain restrictions to livestock management, while promoting 
the development of rural tourism. 

The degradation of the historic social network and landscape transform- 
ation are also affecting cultural services such as the transmission of traditional 
ecological knowledge, land use diversity and rural cultural heritage values. 
Furthermore, aesthetic values, including recreation and tourism are affected, 
as traditional rural landscapes such as montados, dehesas and mountain land- 
scapes are known as tourist attractions (Schmitz et al., 2007). On the one hand, 
landscape change appears to be threatening rural tourism development (land- 
scape scale threshold); on the other hand, tourism is becoming an interesting 
economic alternative (or in some cases, a complement) owing to the strong 
pull factor of the adjacent National Park. Tourism development is widely 
accepted by the local population although, in general, non-local people are 
involved in this activity. 


Formosa 


Historically, farmers and smallholders in Formosa have been small- 
scale cattle farmers and agriculturists and have used forests for subsistence 
(food and non-timber products) and for timber production or grazing lands 
through selective logging at the local scale. In ecological terms, this type of 
management of native forests, based on small-scale farming (i.e. at the patch 
scale), has given rise to diffuse and moderate disturbance that has allowed a 
reasonable level of landscape conservation and an acceptable livelihood and 
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way Of life for the local population. However, timber and agricultural companies 
have recently been buying up large areas of land for intensive and commercial 
agriculture. They tend to prefer large clear-cuts because these are less expensive 
to exploit, but large clear-cutting can cause flooding, soil erosion, loss of ecosys- 
tem services, and/or can endanger species management. This spatial pattern of 
exploitation also alters the small-scale multiple uses and tends to be merely 
extractive, failing to provide forest replacement and sustainable management. 
In different parts of the landscape, the advance of the agricultural frontier, for 
forage species for livestock, cotton, corn and soybean crops, is leading to dis- 
persed clear-cutting of native forests. This process of change can be considered 
as a discrete and severe disturbance of the landscape, which is causing a 
regional-scale decline in forest cover (Figure 8.4(b) and Figure 8.5). 

The dispersed-patch spatial pattern of deforestation in Formosa results in a 
form of landscape transformation known as the ‘perforation’ (Forman, 1995) 
and this type of harvesting constitutes a fragmentation process. Incipient frag- 
mentation increases habitat loss, isolation and total boundary length between 
the original and the new land types. At the same time, average patch size and 
connectivity decrease. In short, they have an effect on the spatial pattern and, 
consequently, on ecological processes in the landscape (Forman, 1995). In par- 
ticular, deforestation and forest fragmentation modify the resource base and 
microclimate at the patch scale (Laurance, 2004). These processes also alter the 
disturbance regime, recruitment and, hence, population subdivision and may 





Figure 8.5. Changes in the spatial pattern due to the land use change in the Formosa 
area. The left side illustrates a spatial pattern of the smallholding land use (diffuse 
and moderate disturbance); the right side shows the spatial pattern of large, clear- 
cutting land use (discrete and severe disturbance). Photo: E. Astrada. 
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even cause species extinction (Wilcox & Murphy, 1985) at both landscape and 
regional scales. In addition, they promote colonisation by invasive species 
(Hobbs & Huenneke, 1992) and increase vulnerability to wildfires (Alencar 
et al., 2004). These effects contribute to reducing the population sizes of pre- 
fragmentation species and influence species interactions and ecosystem pro- 
cesses, leading to biodiversity degradation (Kupfer et al., 2006). These effects 
occur at different scales and can lead to threshold situations (Figure 8.4(b)). 
These impacts can be observed initially at the patch scale and then, as the 
process of deforestation continues, the compaction and loss of fertility of soil 
and ingress of woody invasive species expands to the farm scale. 

From the economic and sociocultural perspective, the expansion of agricul- 
ture is modifying the productive system of the region and is enabling the arrival 
of newcomers. Intensive agriculture has introduced new technologies, devel- 
oped for more productive areas (such as the Pampas region), consisting of direct 
seeding, transgenic crops, and rotation and systematisation of arable lands. 
These improvements have reduced the costs of production, improving soil 
conservation and stabilising productivity and profitability, although they do 
not insulate farms from the inevitable impacts of irregular rainfall and price 
variation. However, these changes have also brought about substantial dis- 
advantages including introducing a process of impoverishment and social exclu- 
sion. These results arise from a development model that is absolutely dependent 
on the global economy (transnational timber companies) for inputs and 
markets, in both technological and financial terms. This ‘modernisation’ of 
agriculture and hiring of foreign workers is contributing to the expulsion 
from the labour market of most of the local population, affecting farmland 
productivity and causing regional changes in the economic activities (intensive 
agriculture instead of agrosilvopastoral uses) and cultural traditions (foreign 
workers instead of small-scale use of natural resources by the local population) 
(Figure 8.4(b)). Furthermore, these non-local workers do not become integrated 
into the local population because they leave when their work is done and, 
sometimes, some social conflicts are generated by failure to adapt to local 
culture (e.g. bars, restaurants and entertainment facilities, built for the exclu- 
sive use of workers). 

The Formosa area has, until recently, maintained the high level of conser- 
vation of its ecosystems (especially forests) but this is now being eroded. 
However, the population has historically been marginalised in the socioeco- 
nomic sense (Aide & Grau, 2004), principally because of the low economic 
value of the native forest products. Paradoxically, the latter is the reason why 
the natural capital of forests, one of the greatest capital assets of Formosa, has 
been maintained. The acceleration and expansion of the deforestation process, 
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without any regulated management, design and planning, is eliminating a 
genuine value from Formosa and is restricting any possible alternative for 
obtaining economic benefits through other types of more sustainable forestry 
exploitation. Sustainable forestry could help to improve the socioeconomic 
situation of the population (Knoke et al., 2009) and maintain the flow of 
ecosystem services provided by native forests, such as recreation, carbon 
sequestration, biodiversity conservation, soil erosion protection and wildlife 
habitats (de Groot et al., 2010). 


Conclusion and perspectives 


The cultural landscapes studied here are undergoing rapid land use 
transition, after they had remained stable (or with gradual and minor changes) 
for a very long period of time. The case of the Picos de Europa constitutes a 
common situation in many European rural areas. In particular, the current state 
of the landscape shows a critical transition and thresholds towards alternative 
regimes at different scales. If the process of rural depopulation and ageing 
continues, and there is a non-rapid response by the institutions (local, regional, 
national and European) aimed at solving problems and generating a more 
adequate context for extensive livestock, the area could well suffer a complete 
regime shift difficult to reverse at the landscape scale. The strategy for conserv- 
ing (adapting and transforming) this cultural landscape should involve restor- 
ation of the extensive livestock system, based upon new technologies and current 
concepts of management (adaptive management). Furthermore, on the one hand, 
there is a need to guide agricultural policy towards increasing the added value of 
milk and cheese production (i.e. denomination-labelled cheese Quesucos de Lié 
bana) and, on the other hand, to make extensive shepherding a modern, profitable 
and advantageous profession. The reactivation of livestock farming will contrib- 
ute towards keeping rural tourism as a complementary economic activity due to 
visitors’ preferences towards rural features of the landscape. However, rural 
tourism should be linked to local development and the population must be 
involved in this activity. The current trend will lead to total loss of extensive 
livestock associated with a marked change of landscape that may negatively 
impact on tourist attractions (a regime shift at the landscape scale). 

The deforestation process resulting from the expansion of the agricultural 
frontier in Formosa represents one of the most intense transformations of 
the landscape and, in many cases, leads to environmental degradation. Until 
the second half of the twentieth century, the forest of the Chaco Region was the 
second biggest forest formation in South America and one of the world’s least 
degraded. Accelerated expansion of intensive agriculture in northern Argentina 
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became exacerbated due to the serious economic crisis of this country in 2001. 
Favourable conditions on the international grain market and a good yield of 
soybean crops enabled Argentina to gradually overcome this crisis. In macro- 
economic terms, commercial and intensive agriculture was a successful alter- 
native for the national economy, but this success did not benefit the local and 
regional economies (an ‘enclave economy’, the benefits of which were confined 
to an international sector not connected with the wider regional economy). A 
majority of foreign companies and local landowners, along with the govern- 
ment, have been the main beneficiaries, making big economic gains, and the 
costs of landscape transformation (i.e. loss of ecosystem services, among others) 
have not been internalised, that is, they have not been charged to the companies 
or landowners. Meanwhile, the regional administration has recently approved a 
spatial forestry plan in which 80% of the native forest is likely to be cut down. 
This area requires a rural development plan aimed at sustainable forest manage- 
ment, which also allows for livestock farming and agriculture uses, and social 
action plans aimed at mitigating the extreme poverty of the local population. 
Under the current conditions (social and economic) the agricultural frontier will 
probably continue its advance. This situation could lead the system to a regime 
shift at the regional scale, transforming a forested region into an intensive 
agricultural area exploited by foreign companies. 

Land use has changed dramatically over the last 50 years throughout the 
developed and developing world. Much of this change has been driven by shifts 
in agricultural and socioeconomic policy. However, although the drivers of 
change are similar, the degree of stability and the capacity of persistence of 
the two types of social-ecological systems studied here are different and the 
consequences of changes are worrying for the continuity and improvement of 
both. In summary, in Picos de Europa, as a developed area, landscape change is 
associated with territorial imbalances (rural-urban), loss of ancient rural cul- 
tures (millennial) and an alteration of biological diversity (agrobiodiversity) 
supported by heterogeneous cultural landscapes. In Formosa, as a developing 
area, land cover and land use change exacerbates poverty by the loss of options 
for a sustainable use of natural resources. It therefore leads to the maintenance 
of marginal economies because profits generated by the intensification of eco- 
nomic activity are not reinvested in the local economy or for the benefit of the 
local population and institutions. Ultimately, in general terms, in these devel- 
oping areas changes involve the loss of natural capital and the alteration (loss) of 
the unusual richness and biological diversity present. 

The two cases studied exhibit a relatively high potential for (irreversible) 
change to a less desirable and sustainable state. Our results point out the 
significance of cross-scale interactions and effects and demonstrate the need 
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for a landscape analysis approach that relates threshold dynamics at particular 
analytical scales (landscape scale) with threshold dynamics at other scales (i.e. 
local and farmland scales). If cultural landscapes, whose survival is based upon 
ecological and socioeconomic resilience, are to cope with new land manage- 
ment approaches, there is an explicit need to assess the impact of those changes 
on the system and develop processes that mitigate impacts. For example, the 
thresholds that lead to a transformation of the system need to be identified, the 
degree of reversibility of changes needs to be appreciated, the adaptive capacity 
of the system needs assessing, and the local population must be able to par- 
ticipate in landscape planning and management. 
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for the analysis of landscape 
development 
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Introduction 


This chapter explores the usefulness of adopting the social science 
approach of path dependency to understand the social—ecological resilience of 
cultural landscape, its historical roots and the resulting capacity to adapt to new 
challenges. Drawing on the cultural landscapes approach of Jones (2003) and 
aspects of institutionalism, human activities can be seen to be influenced by 
several institutional systems (e.g. nature conservation, agriculture or tourism). 
These consist of rules and regulations (formal institutions) as well as norms and 
moral concepts (informal institutions), with different goals, logics of action and 
notions of cultural landscape (Gailing & Rohring, 2008). It is argued that cultural 
landscapes cannot be defined only in terms of their physical dimensions (nat- 
ural structures, historical and actual land use structures). They are also social 
constructions based on subjective perspectives on the landscape and shaped by 
informal institutions such as spatial images, local narratives or traditions 
(Gailing, 2010). In terms of governance arrangements, cultural landscapes can 
be constituted as collective action areas such as biosphere reserves, regional 
parks or tourism regions (Fiirst et al., 2008). The institutional configuration and 
social construction of cultural landscapes has consequences for the refinement 
of the resilience perspective of Walker et al. (2006). Each group of stakeholders 
constructs different notions of resilience depending on their specific, histor- 
ically rooted ways of dealing with or constructing cultural landscapes; thus, 
there is no generally accepted ‘resilience of what to what’ (Carpenter et al., 
2001). We assume that this question can only be answered if a specifically 
institutional perspective is adopted, one with an emphasis on historical and 
regional factors. Therefore, the key concern of our chapter is how physical and 
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institutional path dependencies influence the varying constructions of resilient 
cultural landscapes. 

In the first section, we introduce the path dependency approach and then 
compare it to the social-ecological resilience concept. Next, comparative case 
studies of the rural floodplain landscapes Oderbruch and Spreewald in the 
German state of Brandenburg are presented. In particular, the impacts of phys- 
ical and institutional path dependencies on the resilience of cultural landscapes 
(as complex social—ecological constructs) are assessed. The chapter concludes 
with a comparative analysis of the case study findings and an outline of pro- 
posals for linking the concept of resilience and the path dependency approach 
in future research on cultural landscapes. 


Path dependency and resilience: contradictory concepts?' 


The explanatory value of theoretical approaches to path dependency 


Research on the resilience of cultural landscapes requires a ‘long-time 
perspective so that we can identify which of many seemingly beneficial near-term 
actions truly contributed to long-term resilience, and the ways in which some 
outwardly rational choices led, in the end, to undesirable outcomes’ (Redman & 
Kinzig, 2003). To analyse long-term influences on the resilience of cultural land- 
scapes, the concept of path dependency, therefore, may be a suitable approach. 

The terms development path, pathway or trajectory have increasingly been 
used to characterise prior or future developments but often without consider- 
ation for the theoretical basis of path dependence relationships. The core prop- 
osition of this approach, which was originally used for economic research 
(Arthur, 1994; David, 1985), is that path dependencies arise during unintended 
processes of development, occurring as a result of prior decisions. The path 
chosen is seen to be stabilised through positive feedback, even if it is largely 
unintentional. As a result of the dependencies that emerge from these increas- 
ing returns, considerable effort is required to depart from this ‘locked’ develop- 
ment path. This is the distinction between path-dependent development 
processes and those influenced by historical conditions more generally (‘past- 
dependent’, Araujo & Harrison, n.d.). The path dependency concept explains 
why, in contrast to the perspectives of neoclassical economists (according to 
which the markets are dominated by the most efficient technologies), subopti- 
mal solutions are able to emerge and establish themselves permanently. 

The initial phase of a development path (the critical juncture, Figure 9.1) is 
initiated by a sequence of random and insignificant events and shapes the 
direction (path) in which things will progress. As the process continues, the 
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Figure 9.1. The various phases of a development path. Source: adapted from 
Schreyégg et al. (2003). 


scope for alternatives is increasingly restricted because of specific investments 
in the given path and the increasing returns they are seen to bring. In this way, a 
path dependency becomes more entrenched and the search for other directions 
is terminated (lock-in). Even if inefficiencies emerge along the trajectory and 
decreasing returns begin to occur, the development path may remain reason- 
ably stable for an extended period of time. This remains the case until path 
development ends, either as a result of a modification through evolutionary 
changes or as a result of external or internal influences (Theuvsen, 2004). 

The application of the path development concept in institutional research 
(David, 1994; North, 1990), organisational theory (Schreyégg et al., 2003), polit- 
ical science (Pierson, 2000) and agricultural economy (Theuvsen, 2004) has led to 
a greater appreciation of the influence that actors and institutions (understood 
as formal and informal rules) can have. ‘Institutions are seen as relatively 
persistent features of the historical landscape and one of the central factors 
pushing historical development along a set of “paths”’ (Hall & Taylor, 1996: 941). 
Consequently path-dependent developments are not absolutely fixed. Instead, 
they present limited scopes of action. The institutional density of modern 
societies, shaped by a multitude of rules and regulations (e.g. of agriculture, 
water management, nature and heritage protection), means that a great variety 
of institutions interact with one another (Young, 2002). This variety can 
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reinforce path dependency in several ways: path stabilisation emerges when 
complementarity is apparent between institutions (Pierson, 2000); specific pat- 
terns of organisational behaviour (Schreyégg et al., 2003), sectoral logics of 
action, a hardening of mental models and efforts to maintain power (Pierson, 
2000) can also lead to path dependencies. 

The literature on path dependency has focused not only on spontaneous 
development processes but also on processes that are intentionally governed 
(Theuvsen, 2004); for example, in situations when actors want to end inefficient 
pathways or initiate new development paths. To this end, Garud and Karnge 
(2001) introduced the concept of ‘path creation as a process of mindful devia- 
tion’ to discussions on path dependency. Path creation does not, however, imply 
that actors can make strategic decisions independent of recent developments. 

The path dependencies of cultural landscapes can arise from the intensive 
use of specific landscape functions accompanied by huge structural investments 
or other extensive measures. These change the landscape considerably and are 
associated with the embedding of an institutional regime. Examples of land- 
scapes characterised by strong path dependencies are mining landscapes, drain- 
age or irrigation landscapes, and urban landscapes. With the abandonment of a 
development path, persistent elements without real function or use are usually 
apparent. They are often symbolic of the history of a cultural landscape and can 
also act as foci for identity formation. 


Comparing path dependency and resilience 


At first glance, path dependency and resilience seem to be quite contra- 
dictory approaches to explaining inflexibility and adaptability. However, upon 
closer examination, a complementarity becomes clear, one that can enrich both 
concepts (Table 9.1). The social scientific approach to path dependency and the 
social—ecological resilience concept — as introduced by Plieninger and Bieling 
(Chapter 1) — are, of course, rooted in different scientific disciplines. Both have 
been developed beyond their original features and concerns, extended to new 
issues and enhanced with new theoretical and methodological insights. While 
the resilience concept has been applied to social-ecological systems, the path 
dependency approach has been utilised to address the constitution and develop- 
ment of organisations and institutions. In part, therefore, the concepts have 
been used in overlapping fields of research. Using different explanatory 
approaches, the literature of both examine the potential of systems to adapt 
to new challenges. The path dependency concept hones in on the formation and 
stabilisation of development paths through dependency mechanisms and the 
obstacles this creates to leaving the established path. The resilience concept 
addresses the maintenance or restoration of a system’s functions and its 
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Table 9.1. Comparison of path dependency and resilience 








Path dependency concept 


Resilience concept 





Disciplinary Economy 
background 
Original objective Research on the establishment 
of technological development 
Extension of Social science problems connected 
the approach with the development of 


organisations and institutions 


Explanatory value Formation of development paths 
and the dependency mechanisms 
through which they are stabilised 

Main categories _—_ Critical junctures, lock-in, increasing 

and/or decreasing returns, mindful 


deviation, path creation 


Ecology 


Research on the adaptability of 
ecosystems 

Problems related to the 
development of social— 
ecological systems and their 
vulnerability 

Maintenance or restoration of a 
system’s functions and its 
adaptability 

Adaptive cycles, thresholds 
and regime shifts, adaptive 
management, persistence, 


adaptability, transformability 





adaptability to new challenges. As a result of these basic orientations, each 
concept is suggestive of a different bias: path dependency as an attribute with 
negative connotations and resilience as a normative goal with positive conno- 
tations. However, both concepts outline the potential to create new systems 
through intentional path creation (Garud & Karnge, 2001) or transformation 
using a ‘crisis as a window of opportunity for change’ (Folke et al., 2010), 
respectively. 

Through a comparison of the path dependency and resilience concepts and 
their application to the field of cultural landscape, the following correlations 
between the concepts can be identified: 


= the positive or negative influence of physical and institutional path 
dependencies on the resilience of cultural landscapes and the 


importance of thresholds; 


- the influence of institutional drivers, action areas and other 
mechanisms of stabilisation, self-stabilisation or adaptability on the 


resilience of a cultural landscape; 
= the possibilities and limitations of intentional regime shifts using 


critical junctures and the creation and stabilisation of a new 
development path aiming at the resilience of a cultural landscape 
through transformation. 


Linking path dependency and resilience 


Empirical findings: floodplain landscapes between path 
dependency and resilience 


In this section, we explore how physical and institutional path depend- 
encies have an impact on the construction of resilience in cultural landscapes. 
This is done with reference to two comparable examples of man-made flood- 
plain landscapes in Brandenburg (Germany), which reveal differing relation- 
ships between path dependency and resilience: 


= the example of the Oderbruch illustrates how a dominant and 
homogeneous development path (consisting of physical, 
infrastructural and institutional path dependencies) influences how the 
resilience of the land use and water system to floods is perceived and 


how it works to inhibit alternative cultural landscape strategies; 
= the example of the Spreewald reveals a cultural landscape shaped by 


two rival development paths over the last century and where actors are 
trying to implement a hybrid and more resilient path creation based on 
the existing trajectories. 


Physical and institutional path dependencies as challenges to the resilience of 

the polder landscape of Oderbruch” 

The Oderbruch (Figure 9.2) is a historical river polder landscape on the 
German-Polish border, drained and populated 250 years ago. Water manage- 
ment and flood protection are essential preconditions for settlements and 
intensive farming (partly specialising in vegetable production) on large plots 
of fertile cropland. This close correlation between land use and water regime 
led to a strong path dependency and the specific adjustment of social—ecolog- 
ical resilience. They are shaped by the adaptation of the water regime to the 
requirements of land use and flood protection. Consequently, the constella- 
tion of stakeholders in the Oderbruch is dominated by two groups: agricul- 
tural stakeholders, who view the Oderbruch as a landscape of production that 
necessitates the provision of good farming conditions for intensive agricul- 
ture, and the stakeholders of water management also aiming to achieve these 
conditions. 

The Oderbruch was originally a natural river polder and wetland landscape 
dominated by fishing and grassland farming. From an ecological perspective, it 
had a resilient, small-scale land-use regime adapted to periodic flooding. A new 
development path for the Oderbruch was created in 1747 with the imple- 
mentation of a plan initiated by the Prussian King Friedrich I], which included 
the construction of a new channelised riverbed for the Oder River, drainage 
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Figure 9.2. Cultural landscapes Oderbruch and Spreewald. Design: L. Jansen. 


measures, and the development of settlement structures in the polder. This 
brought about a need to reduce vulnerability to floods and the safeguarding of 
settlements and agricultural production through the construction of dykes at 
the Oder River and the drainage of the river polder. These measures, which were 
originally orientated towards improving public welfare, are now interpreted as 
a ‘conquest of nature’ from an environmentalist perspective (Blackbourn, 2006). 

The capital expenditures necessary for the flood protection and drainage 
measures and especially the colonisation led to a lock-in, making it difficult to 
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abandon the chosen development path. However, the Oderbruch continued to 
be affected by flooding even after drainage and flood protection measures were 
carried out. Thus, for 250 years landscape development was characterised by an 
economically orientated understanding of resilience and the same logic of 
action aiming for the perfection of flood management and drainage to intensify 
land use in line with the technological advances made in water management 
(Quast & Ehlert, 2005). This logic of action, dependent on and supported by the 
central state enhancing path dependency, can be understood as a command and 
control approach that resulted in the reduction of cultural landscape complex- 
ity (Holling & Meffe, 1996). 

This logic of action reached its peak in the 1960s as a result of agricultural 
land improvement measures of the German Democratic Republic (GDR) that 
were based on policy decisions made at the centre. The goal of industrial-scale 
production through the use of machinery on large fields led to the massive 
intensification of drainage measures, resulting in ‘increasing dependency on 
continued success in controlling nature’ (Holling & Meffe, 1996: 331). Exceeding 
a certain threshold, increasing economic costs resulted in decreasing returns, 
which highlighted the limitations of this form of thinking. It also negatively 
affected not only the ecological but also the agricultural resources and the 
landscape structures of this distinctive cultural landscape (Figure 9.3) with its 
drainage channels, tree-lined roads, and typical village structures (Bacher, 





Figure 9.3. Drainage channels shape the cultural landscape Oderbruch. 
Photo: A. Rohring. 
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1999). When ‘the range of natural variation in a system is reduced, the system 
loses resilience’ (Holling & Meffe, 1996: 330). This was the case in the Oderbruch 
where a lack of valuable biotopes and nature reserves was matched by a lack of 
stakeholders interested in nature conservation who could exert any real influ- 
ence on this development. 

In 1997, this cultural landscape was threatened by severe flooding, with 
massive destruction only narrowly being avoided. A critical juncture can be 
seen to have emerged, with new questions and divided opinions emerging 
around future development and resilience. The insurance industry even raised 
the issue of whether future settlement in the area was a prudent idea. Had this 
advice been followed, it would have been a clear break from a 250-year-old 
development path due to a completely different social construction of resili- 
ence. However, the state government in Brandenburg was still in favour of 
maintaining the Oderbruch as a settled polder region and took measures to 
improve flood management. 

Given the strength of existing path dependencies, the question arises as to 
what limitations and potential exists for adaptation strategies in the Oderbruch. 
Processes of institutional change, such as the EU Water Framework Directive, 
aiming for a floodplain management that integrates water and land use and the 
EU Natura 2000 policy protecting nature on a larger scale, have also influenced 
this context. A position paper presented by water management researchers 
(Quast, 2005) promoted measures for adapting land use and the water regime 
and improving the ecological situation in the Oderbruch through ensuring 
efficient agricultural production. In addition, measures for the diversification 
of the landscape structure of the Oderbruch in a sustainable manner, through 
tourism (which did not exist in the region prior to 1990), for example, have been 
recommended. As an intended by-product of ecological measures, the attractive- 
ness of the landscape should also increase. 

There has been no clear, strategic adaptation of the development path of the 
Oderbruch to meet new needs or a revised definition of resilience in the sense of 
a multifunctional polder landscape. Instead, a gradual change of water manage- 
ment has emerged due to insufficient financial support to maintain the drainage 
system. This has resulted in a lower level of drainage during recent years. As an 
unintended consequence, positive ecological effects such as the increasing 
water level of the marsh area have occurred. However, in 2010 heavy rainfalls 
led to a high water level and caused inland flooding that affected nearly 30% of 
the agricultural area (Bauernbund Brandenburg, 2010). This event exceeded a 
threshold in terms of the effects on landscape and societal reaction to it and led 
to considerable conflicts between agriculture, inhabitants and water manage- 
ment institutions. Owing to the political nature of the problem, governmental 
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decisions aimed at the future restrengthening of water management to recover 
the resilience of the existing land use and water system followed the traditional 
logic of action. 

Besides this constellation of dominant actors of land use and water man- 
agement, new civil society actors outside of the water and land use system 
have made efforts to amend the production landscape image of the 
Oderbruch towards a more multifunctional cultural landscape. Most of 
these civil society actors, such as artists, scientists and other intellectuals, 
have moved to the Oderbruch since the end of the 1980s. Looking for a 
solitary and creative country life, they have discovered the specific cultural 
and aesthetic qualities of the wide and open landscape. From the 1990s 
onwards, they have opened ateliers, galleries, garden cafes and a theatre. 
They have also established loosely institutionalised associations and initiated 
debates about the future development of the Oderbruch (Figure 9.4). These 
initiatives address the persistent elements of the cultural landscape or rather 
the by-products of the historical water and land use system. It is unclear to 
what extent they will be able to create a new, alternative development path 
to rival the dominant trajectory. 





Figure 9.4. New actors with new ideas of resilience — discussion forum on the future 
development of the Oderbruch. Photo: A. Rohring. 
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Spreewald: two rival development paths and their hybridisation to achieve resilient 

cultural landscape development 

The Spreewald (Figure 9.2) is located in the southeast of Brandenburg. 
Although the German word Wald means forest, only a third of its area has 
remained forested. Since 1990, the Spreewald has been protected as a UNESCO 
biosphere reserve due to its outstanding importance as an inland delta of the river 
Spree. This high level of nature protection is also justified by the presence of 
traditional systems of land use in the context of an irrigation system that consists 
of 1300 km of small channels. For the assessment of landscape change in the 
Spreewald in terms of path dependency and resilience, it is important to highlight 
that, in this floodplain area, the close relationship between water and land use 
regimes is as important as its relevance for nature conservation and tourism. 

In choosing the example of the Spreewald, we emphasise our assumption 
that, in many cultural landscapes, it is not possible to identify one single 
development path. In a similar manner, it is nearly impossible to describe the 
long-term development ofa cultural landscape in one single model of resilience. 
A cultural landscape is connected to diverse, more-or-less powerful interests in 
land use and many social constructions of landscapes that are embodied in 
landscape perception or collective action areas. 

The first development path emerged during the extension of cultivation and 
the so-called internal colonisation of the eighteenth century (Krausch, 1955): 
the forests were cleared, new settlements were built and livestock farming was 
established. The result was a landscape structured on a small scale, with mead- 
ows, forests, elevated fields, ditches and a disperse settlement structure charac- 
terised by wooden houses (Figure 9.5). This landscape change was supported by 
stabilising factors linked to increasing returns, such as the economic welfare of 
the individual colonists and the Prussian or Saxonian sovereigns. This develop- 
ment path has led to a lock-in since, at the latest, the formal codification of the 
enclosures (Roggan, 2007). From the point of view of agricultural reliability, the 
cultural landscape of the Spreewald was not resilient due to frequent floodings 
and exhausting work conditions. 

This could have led to a de-locking of the path, but the resulting landscape 
image was discovered, fixed and popularised by important writers such as 
Theodor Fontane in the nineteenth century. Consequently, the Spreewald also 
became an important tourist landscape in the late nineteenth and early twentieth 
centuries. From then, the tourist ‘gaze’ on the landscape and the incomes of the 
providers of barge trips or owners of hotels and restaurants were stabilising 
factors in the landscape development path. The popularity of this idealised cul- 
tural landscape resulted in the establishment of large nature protection and 
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Figure 9.5. Traditional wooden houses in a Spreewald village. Photo: L. Gailing. 


landscape protection areas in some core parts of the Spreewald during the eras of 
National Socialism and the GDR. Furthermore, since that time, the arguments of 
ecologists concerning the varied habitat structure, for example, helped to rein- 
force the development path. From the point of view of tourism, nature conserva- 
tion and small-scale farming, the existence of the small-scale, traditional cultural 
landscape and its prevailing image have been essential to the resilience of the 
Spreewald to further modern landscape changes. A recent high point of this 
trajectory was the establishment of the biosphere reserve as an action area. 

In terms of agricultural reliability, this first development path encountered 
problems even in the nineteenth and early twentieth centuries. Episodes of heavy 
flooding were critical junctures for a second development path; many channels and 
ditches were reinforced, impounding weirs were built and new broader channels 
were constructed in order to prevent summer flooding. Between 1930 and 1985, 
large areas in the Spreewald were affected by melioration measures (Figure 9.6). 
This rendered intensive agricultural production possible. The small-scale farming, 
traditional landscape image of the Spreewald and its habitat structure vanished in 
many parts of the cultural landscape (MLUV, 2005). Large-scale farms (e.g. the 
agricultural production cooperatives in the GDR era) as well as public organisations 
for water management and technical flood protection were the key stakeholders in 
favour of this development path. The stabilising factors and increasing returns 
which emerged are comparable to the situation described in Oderbruch. 
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Figure 9.6. Spreewald landscape affected by melioration measures. Photo: 
L. Gailing. 


From the perspective of water management, the Spreewald today is a tech- 
nical system that can be flooded or dried according to societal requirements. 
From the point of view of landowners and inhabitants, the system is highly 
resilient to flooding. From the perspective of ecologists and traditional farming, 
the establishment of this development path caused external diseconomies due 
to the destruction of bogs and the patchwork of fields, meadows and forests in 
many parts of Spreewald (Stache & Nowak, 2002). 

Since the establishment of the second development path, the two trajectories 
have interfered with each other. Although we can certainly assign most of the 
stakeholders and their institutional systems to one of the two trajectories, their 
interests can be differentiated. For example, businesses providing barge trips 
need landscape areas which conform to the traditional landscape image (with 
small channels, trees, meadows, haystacks, wooden houses) as well as a con- 
stant and secure water level. Thus, the landscape system has not simply shifted 
from one state to another, as some resilience models imply. 

Since 1990, some nature conservationists have attempted to de-lock the 
second development path and to recreate a traditional cultural landscape with 
periodical floodings. However, their position of power in the region has never 
been strong enough, despite the existence of a new governmental administra- 
tion for the biosphere reserve since 1990 and the successful acquisition of a 
large-scale conservation project funded by the Federal Agency for Nature 
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Conservation. A potential regime shift has been inhibited due to a lack of 
societal acceptance vis-a-vis a return to pre-modern living conditions. 

The Spreewald is characterised today by a new diversity of action areas. It is 
not only a biosphere reserve but also an important tourist destination, with its 
own tourism association, an economic region funded by EU programmes such 
as LEADER, as well as a marketing entity for regional products such as the 
Spreewald gherkin. This variety of action areas and stakeholders seems to 
have shaped the emergence of a new phase: the two development paths seem 
to be increasingly integrated in a hybrid form, with a common path stabilised by 
the actions, institutions and interests of the new stakeholders and organisations 
in the Spreewald. They have developed a still diverse but ultimately common 
perspective on resilience in the cultural landscape through a long, complex and 
conflict-laden collaborative planning process in the wider context of the large- 
scale conservation project. The different stakeholders have made a compromise 
that might lead to a new development path: small-scale projects to redevelop 
natural areas, retaining the high level of flood protection, moves to re-establish 
traditional forms of sustainable land use while also establishing new forms (e.g. 
ecological livestock farming), all in combination with nature-orientated tourism 
development. The success of this emerging trajectory will depend not only on 
the interests of the official stakeholders but also primarily on positive feedback 
mechanisms — the acceptance of the new landscape development goals by land 
users, conservationists and tourism businesses on the ground. 


Conclusions on linking path dependency and resilience for 
an analysis of cultural landscape development 


From a social science perspective, a cultural landscape is a historically 
shaped and socially constructed entity based on landscape perceptions and 
human agency. The often unintended human influence on the development 
and change of cultural landscapes can lead to path dependencies that have 
consequences for resilience, adaptability and the potential for transformation. 
Cultural landscapes are influenced by diverse stakeholders rooted in different 
institutional contexts with different logics of action and cultural landscapes 
approaches. This heterogeneous constellation can lead to different trajectories 
of path dependency, more or less dominating a cultural landscape, and multiple 
social constructions of resilience. 

The case studies clearly illustrate that the resilience of cultural landscapes 
cannot be reduced to their physical and ecological features alone, but must 
also take account of the ways in which they are socially constructed. An 
adaptive management approach to strengthen the resilience of a floodplain 
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landscape should, therefore, not only be judged in terms of its vulnerability to 
flooding but must also consider other issues and potential uses of the cultural 
landscape. 

The Oderbruch case study reveals the difficulties of deviating from a long- 
established, dominant development path of land use and water regulation 
schemes with persistent logics of action and an economically orientated 
understanding of resilience. This is the case even though excess drainage has 
led to decreasing returns because of economic costs and ecological problems 
resulting from a loss of landscape structures. Any attempt to alter the current 
trajectory towards a more ecologically orientated resilience (e.g. by creating a 
multifunctional polder landscape and adapting land use) would require insti- 
tutionalised adaptive management with stakeholder participation. A gradual 
change will only be accepted by stakeholders of land use up to a certain 
threshold. The case study also outlines the difficulties of defining new ideas 
of resilience and creating and stabilising a new development path by increas- 
ing returns. 

The Spreewald case study is a typical example of a cultural landscape char- 
acterised by two or more development paths as well as by two or more under- 
standings of resilience. The resilience of the first development path was always 
threatened by the second development path, and vice versa. The physical and 
institutional path dependencies of the first trajectory are negative assets from 
the point of view of the second trajectory, and vice versa. In this situation, a 
regime shift may only be possible when one powerful stakeholder alliance 
dominates the action areas. This is the case in the Spreewald, where a merger 
of two development paths by means of institutional compromises might occur 
in the future. 

This chapter has made it clear that a linkage of the resilience concept with 
the institutional approach of path dependency has benefits in terms of explain- 
ing cultural landscape development from a social science perspective. 
Development paths can lead not only to the loss of adaptability (the 
Oderbruch case study) but also to the high resilience (the Spreewald case 
study) of cultural landscapes. Securing social—ecological resilience may also 
entail overcoming an institutional path-dependent logic of action. In addition, 
it may require the adaptation of development paths through mindful deviation 
if they lead not only to stability but also to inflexibility. Attempts to transform 
an existing pathway can be successful if the processes of path creation are 
supported by increasing returns. The constitution of action areas with institu- 
tionalised governance structures including a participative adaptive manage- 
ment approach can contribute to the integration of different understandings 
of what resilience means in relation to cultural landscapes. 
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Note 


1. This section is based on Rohring & Gailing (2011). 
2. This case is based on Rohring (2008) and Rohring & Gailing (2011). 
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The sugar-cane landscape of the 
Caribbean islands: resilience, 
adaptation and transformation of the 
plantation social—ecological system 


WILLIAM FOUND AND MARTA BERBES-BLAZQUEZ 


Introduction 


The plantation sugar-cane landscape has been the most distinctive cul- 
tural landscape in a number of Caribbean islands since colonisation, surviving in 
its basic form for over 500 years. We regard it as the physical manifestation of a 
well-defined social—ecological system that has demonstrated remarkable resili- 
ence — defined as ‘the capacity of a system to experience shocks while retaining 
essentially the same function, structure, feedback and, therefore, identity’ 
(Walker et al., 2006). While the landscape has survived in its general form for 
centuries, the plantation system it reflects has undergone dynamic changes in 
space and time that have facilitated resilience, changes that have included a 
transition from the system’s most notorious feature — slavery — to the current 
period of rationalisation and decline. This chapter illustrates how one can under- 
stand the sugar-cane landscape through the lens of resilience thinking — and 
through reference to the heuristics of adaptive cycles and panarchy, in particular. 
It also offers interpretations of different forms of sugar-cane landscape as cultural 
landscapes, and illustrates how this perspective can be combined with resilience 
thinking to enrich our understanding of landscape character and change. 


Caribbean sugar-cane cultural landscape 


Sugar-cane has been grown commercially in the Caribbean islands 
(Figure 10.1) since the early sixteenth century. The plantation is both an 
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Figure 10.1. The Caribbean islands. Design: L. Jansen. 


agricultural and an industrial site, and buildings important to production (e.g. 
mills, housing for workers) and populations supplying the labour form import- 
ant components of the cultural landscape. At one time, most inhabited islands 
of the Caribbean produced cane, but the dates when cultivation was first intro- 
duced and then terminated, the technologies used in the agricultural/industrial 
process, the inclusion of non-sugar land uses in the landscape and the popula- 
tions forming the labour supply have varied significantly from island to island. 
Even within individual islands, sugar-cane landscapes have reflected local vari- 
ation. Large plantations, owned by individuals, companies or governments, 
have dominated the areas of sugar production, tending to occupy the land 
with the highest quality, but small properties, sometimes using traditional 
techniques on marginal lands, have coexisted. Thus, while the distinctive 
light-green sugar-cane component of the landscape has persisted for centuries, 
its dominant visual impact has tended to obscure important space/time 
variations. 
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Recently, sugar acreages and production have been declining in the 
Caribbean, although landscape remnants of previous cultivation remain 
throughout most of the island chain. In 2008, only eight islands produced 
appreciable quantities of sugar — Cuba, Dominican Republic, Jamaica, Haiti, 
Guadeloupe, Trinidad, Barbados and Martinique (listed in order). The total 
area in sugar in 2008 (545 718 ha) was only 29% of the area in 1961 (FAO, 
2010), with Puerto Rico, Antigua and St. Kitts ceasing production entirely. By 
2008, Cuba, the Caribbean’s largest producer of sugar by a wide margin — and 
the world’s greatest producer of sugar a century ago — ranked well behind the 
world’s leading producers of cane sugar: Brazil, Australia, India, Thailand, 
Guatemala and Swaziland. 

Despite production declines, the sugar-cane landscape still dominates parts 
of the islands where sugar is produced, and post-production landscapes on many 
islands continue to mirror times when cane was cultivated. The current popu- 
lations reflect social hierarchies developed historically as part of the plantation 
system (dominated by small numbers of European owners and large populations 
of workers of African or East Indian origin). In some cases, buildings constructed 
for plantations (e.g. estate greathouses, mills, distilleries) have been trans- 
formed into museums, accommodation for tourists or restaurants/bars, and a 
myriad of landscape artefacts provide a treasure-trove for the curious. 

Sugar-cane cultural landscapes have been interpreted in different ways. 
Owners have tended to view plantation landscapes from the perspective of 
potential wealth or as indications of economic and social status (Hicks, 2007). 
Slaves, and some of their current descendents, have tended to view the sugar 
landscape as a symbol of oppression and sometimes as a target for attack (e.g. 
during slave revolts, labour disputes). Some attribute heritage values to sugar 
landscapes, and express that value through historical societies or through the 
restoration of buildings for modern use, but others view the landscape and its 
fossil remains as simply impediments to converting land to completely new and 
more lucrative uses (Found, 2004). 


Sugar-cane production as a social-ecological system 


We view the Caribbean sugar-cane cultural landscape as the product of 
interactions and feedbacks between social structures and processes in the nat- 
ural environment, and believe that one gains an important understanding of the 
landscape by viewing it as a physical reflection of the sugar plantation system 
(Folke et al., 2002). One can identify five interacting variables as particularly 
central to the system: land (natural capital), labour, capital (manufactured), 
markets and political action. Land, labour and capital are the conventional 
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variables related by economists to any kind of production system (Found, 1971: 
12-13), and they are primary determinants of the sugar-cane landscape — within 
specific plantations, specific islands and across the entire Caribbean region. 
Markets, for sugar and for the inputs of production, form another obvious 
variable within the plantation system. Political action at the national or global 
level has been a central part of landscape creation since sugar-cane was first 
introduced into the Caribbean in 1493. Similarly, it has been a vital part of the 
plantation system at the local level, whether involving revolts by slaves, lobby- 
ing of European governments and international agencies, or the conscription of 
locals for military action to protect the island and its plantations from threats. 


Changes, transformations and adaptive cycles 


The adaptive cycles described by Holling (2001) and others offer a highly 
relevant analytical tool for examining changes in the Caribbean sugar-cane 
landscape. One can envisage the plantation system moving through an adaptive 
cycle, during which the landscape initially emerges amid a variety of competing 
agricultural pursuits (the growth phase r); develops slowly, consolidating differ- 
ent forms of capital for the production of sugar cane, and developing specialised 
features and patterns over a long period of time (the conservation phase K); 
diminishes in area as a result of internal or external disturbance (the release 
phase Q); and, finally, reorganises as new forms of the plantation system emerge 
(the reorganisation phase a) (Figure 10.2). Although the historical dates for 
different phases in the adaptive cycle have varied from one part of the 
Caribbean to another, one can observe the following at a general level: most 
of the medium- and larger-sized Caribbean islands developed sugar-cane land- 
scapes at some point between the sixteenth and nineteenth centuries; those 
landscapes have demonstrated remarkable resilience through plantation sys- 
tem adjustments despite significant internal and external stresses; all of the 
Caribbean sugar industries have now declined; and the sugar-cane landscape 
has disappeared in several islands, aside from vestigial remnants. 

One can identify three important forms of the Caribbean sugar plantation 
system: the first system to appear (the ‘early Spanish’), the system that domin- 
ated much of the seventeenth to nineteenth centuries (the ‘classic’) and the 
system that has characterised most production since the latter part of the nine- 
teenth century (the ‘modern’). Figure 10.2 depicts adaptive cycles for each of the 
social-ecological systems and illustrates how the systems have been trans- 
formed through time. During the adaptive cycle for each system, one can 
envisage the changes, both gradual and episodic, that facilitated the survival 
of the sugar-cane landscape. Eventually, the early Spanish production system 
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Figure 10.2. Adaptive cycles for three forms of the Caribbean sugar-plantation 
system: the ‘early Spanish’, which eventually suffers neglect under the Spanish 
colonial government (late sixteenth century); the ‘classic’ (a larger-scale system 
heavily dependent on intensive capital and labour, introduced first to the Eastern 
Caribbean islands from Brazil in the mid-seventeenth century); and the ‘modern’ 
(even larger-scale, highly ‘scientific’, and dependent on evolving forms of capital, 
including steam power, introduced in the mid-nineteenth century). Changes through 
time accompany the evolution and survival of each system, through the growth, 
conservation, release and reorganisation stages. Eventually each system is either 
transformed into another in order to survive in a new state, or it collapses. 


required a significant transformation to the classic system in order to survive. 
Similarly, the classic production system had to be transformed into the modern 
system to maintain a competitive edge. As noted, all but eight Caribbean islands 
have now terminated sugar production and have moved beyond the three 
social—ecological systems to a variety of post-production forms. 


Scale, location and panarchy 


We envisage the processes of change in Caribbean sugar landscapes as 
occurring at four scales: individual property, specific Caribbean island, 
Caribbean region as a whole and the global level. The rate of change and the 
reach of events occurring at each of these scales can be represented by a series of 
adaptive cycles, which together form a panarchy (Gunderson & Holling, 2002) 
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Figure 10.3. Adaptive cycles within a panarchy framework for sugar-cane 
production in the Caribbean islands. Multiple cycles are indicated for different 
properties, islands and global levels. 


(Figure 10.3). The figure indicates multiple adaptive cycles at the property, 
island and global scales, reflecting the different properties, islands and global 
institutions involved. It depicts change at the smallest scale (individual prop- 
erty) as fast-moving cycles, with change at the largest scale (global) characterised 
by slower-moving cycles. The history of sugar production in the region is filled 
with events, trends, innovations, conflicts and social—ecological transforma- 
tions at each of the four scales, normally involving different combinations of 
cross-scale interactions, and the concept of panarchy captures the essence of 
these changes through time and space. 


Historical changes and transformations in the Caribbean 
systems of sugar-cane production 


Early Spanish system 


The early Spanish system was concentrated in Hispaniola (now the 
Dominican Republic and Haiti), where sugar cane was introduced as part of 
the first permanent Spanish settlement in 1493. Production peaked in 1580, 
after which Hispaniola could not compete successfully with exports from Brazil. 
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This reflects Schumpeter’s (1950) view that successful enterprises tend to be 
replaced by more productive initiatives in an evolving pattern, so that producers 
(and related landscapes) need to constantly adapt to remain competitive. The 
early Spanish system did not adapt and sugar production declined further after 
1605, when Spain terminated settlement in the western two-thirds of 
Hispaniola. The early sugar estates in Hispaniola were inefficient, using old 
technology common in the Canary Islands, Madeira and Sado Tomé. Soil 
conservation practices were uncommon. Sugar was only one of a number of 
agricultural enterprises, occupying small proportions of the properties, and 
much sugar land devolved into cattle ranches during the period of decline. An 
important feature of these early landscapes, which was to characterise 
Caribbean plantations for centuries, was the use of African slave labour. The 
cultivation of cane sugar spread to the other Greater Antilles early in the 
sixteenth century — Puerto Rico (1508), Jamaica (1509) and Cuba (1511), but 
exports from these islands were never significant during this early period. 
Spain’s primary focus was on the mineral riches of Central and South 
America, not on agriculture in the islands of the Caribbean. The lack of a well- 
developed sugar-cane landscape in the Caribbean, despite suitable land and 
climate, clearly reflects Spanish political priorities. 


Classic plantation system 


A second major adaptive cycle for sugar production began about 1640, 
when the Dutch introduced the ‘Brazil system’ of cane cultivation to the English 
colony of Barbados. The system involved large properties, dedicated primarily to 
sugar production, with other lands used for pasture, woodland, provision lands, 
housing and industrial uses (sugar mill, boiling house, distillery). The system 
was highly efficient compared to its predecessors, and it gave rise to the classic 
plantation landscape that one associates with the heyday of the colonial 
Caribbean (Figure 10.4). Plantations were heavily dependent on capital invest- 
ment (e.g. for large mills powered by animals, water or wind), abundant slave 
labour and protected markets in Europe. The system and its resultant landscape 
spread quickly, first to St. Kitts, Nevis, Antigua, Montserrat, Martinique and 
Guadeloupe, and later to Jamaica after the English captured that island from 
Spain in 1655. Later still, the system spread to the best lands in the remainder of 
the Lesser Antilles and to the French colony of St. Domingue (now Haiti). The 
adaptive cycle remained in the conservation phase for over a century and a half, 
only suffering significant decline when slavery was abolished and the slaves 
were emancipated. This occurred first and most dramatically in St. Domingue, 
where a bloody revolution (1791-1804) eventually led to the official abolition 
of slavery, the confiscation of all plantations from the former colonials, the 





Figure 10.4. Landscape features from the classic system: (a) plantation greathouse 
(Nicholas Abbey, Barbados); (b) wind-powered sugar mills (Betty’s Hope, Antigua); 
(c) water-powered mill (north-central Jamaica); (d) ‘Jamaica train’ for boiling sugar 
juice (Wingfield Estate, St. Kitts). Photos: W. Found. 
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Figure 10.4. (cont.) 
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establishment of the region’s first independent state (Haiti) and a dramatic 
diminution in the sugar plantation landscape. The British ended their slave 
trade in 1807 and slavery in 1834, which led to very significant declines in 
sugar production in some British islands (e.g. Jamaica) but continued growth 
in others (e.g. Barbados). The eventual disappearance of slavery in the French, 
Danish and Spanish islands led to a mix of impacts on the sugar landscape — 
usually resulting in eventual decline. Abolition and emancipation represented a 
significant loss for plantation owners in the Caribbean, who had managed to 
thwart such legal actions previously through their powerful lobby in European 
capitals. By the mid-nineteenth century, a worldwide move to freer trade and 
increased production of beet sugar in northern latitudes put even greater pres- 
sures on the now aged systems of sugar production throughout most of the 
Caribbean. The cycle reached the release phase at different times in different 
islands, beginning with Haiti and spreading to Montserrat, St. John and St. 
Thomas (1850-1900), the rugged islands of the Windwards (Dominica, St. 
Lucia, St. Vincent and the Grenadines, Grenada: early to mid-twentieth century), 
Nevis (1950s) and Antigua (1970s). St. Kitts, which had transformed its previous 
classic system to a modern form, ceased production in 2005. 


Modern system 


The third major adaptive cycle, the modern system, began in Cuba in 
the early 1800s, and involved a degree of capital investment, size of property 
and workforce unprecedented in Caribbean history (Figure 10.5). Land was used 
almost entirely for sugar. Also central to the system was steam power — for both 
the operation of huge sugar mills and for transporting the cane from field to 
mill. Cuba quickly became the world’s largest, most modern and most efficient 
producer of sugar cane, remaining so until well into the twentieth century. This 
modern form of production, often dominated by huge properties owned by 
international companies, spread to the Dominican Republic and Puerto Rico 
in the twentieth century. Other locations in the Caribbean, with traditional 
methods of production, modified their plantation systems to emulate develop- 
ments in Cuba and, thus, extended the lives of their sugar production. Puerto 
Rico, which developed a significant manufacturing industry after the Second 
World War, ceased sugar production in the 1980s, representing the first 
Caribbean location with a modern form of production and landscape to com- 
plete the adaptive cycle and to enter the release/reorganisation stages. 


Post-production landscapes 


In many Caribbean locations, the original plantation system was so 
ingrained and the landscape so resilient that transformed remnants have 
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(b) 





Figure 10.5. Landscape features from the modern system: (a) cane fields in a large, 
irrigated sugar estate, south-central Jamaica; (b) large sugar factory (now abandoned) 
at Ponce, Puerto Rico. Photos: W. Found. 


survived long after production has stopped. Even where land use has been con- 
verted into new forms, the remaining population reflects the stratified ethnic 
construct of the sugar plantation era. In many cases, vestiges of former plantation 
structures (field boundaries, buildings) and surviving cane plants (a perennial 
grass) have remained as relics to form a ‘fossil landscape’ (UNESCO Regional 
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Figure 10.6. Examples of post-production landscape features: (a) Ottley’s Plantation 
Inn, St. Kitts ; (b) former slave huts, now tourist accommodation (Leyritz Plantation 
Hotel, Martinique). Photos: W. Found. 


Office for Culture in Latin America and the Caribbean, 2005). Some areas of 
former sugar production have become localised regions where buildings, gardens 
and even fields of sugar cane have been preserved to become settings for hotels, 
restaurants, bars, museums or cultural centres (Figure 10.6). Historical societies 
sometimes refer to former sugar plantation sites as ‘heritage landscapes’, and one 
site with a sugar plantation history has been designated as a World Heritage Site 
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(Trinidad and the Valley de los Ingenios, Cuba). Public interest, both commercial 
and historical, has focused on grand buildings from the past, while some have 
called for much greater attention to the preservation or reconstruction of build- 
ings, provision grounds, etc., formerly used by slaves (Found, 2004). The end of 
sugar production has engendered resistance by those who need jobs, by those 
who see no rational alternative to the high biological yields provided by cane, and 
by those striving to preserve heritage features — all of whom have contributed to 
slow transitions away from sugar and the persistence of post-production land- 
scapes with clear roots in the past. Sugar landscapes have proven to be more 
resilient than the sugar production systems from which they originated. 


Changes in Key variables during the evolution 
of sugar-cane landscapes 


Land (natural capital) 


Landowners in the Caribbean grew cane in a great variety of locations, 
including land with rather steep slopes. Eventually, production came to be 
concentrated in well-watered areas, with land that could be easily ploughed. 
The distribution of sugar-cane landscapes within given islands, therefore, is 
strongly related to local conditions of soil and water. Similarly, the Caribbean- 
wide distribution of sugar is limited to those areas with suitable edaphic and 
climatic regimes (e.g. cane has never thrived in very dry islands such as Aruba, 
Bonaire, Curacao and Anguilla). 

The depletion of soil nutrients and soil erosion from sugar-cane cultivation 
has led to a number of adaptations in management. Cultivation on the steepest 
slopes has been abandoned. In times and places where virgin land has been 
available, cane fields have been moved to new locations when soil exhaustion 
was apparent. Once all available land had been used, however, other manage- 
ment techniques were developed to sustain soil productivity and to maintain a 
high proportion of plantation land in sugar production. The use of animal 
manure was common by the late 1600s and a painstaking system called ‘holing’, 
in which fields were divided into small squares that could be ‘gardened’, devel- 
oped about the same time. The use of artificial fertilisers became an almost 
indispensible practice on modern sugar properties by the early twentieth cen- 
tury, part of a highly scientific management regime. 

Woodland was an essential resource on early sugar plantations, as it provided 
fuel for the industrial process, and a minimum proportion of land in woods had 
to be maintained. Once the use of the residue from crushed sugar cane (bagasse) 
as fuel was adopted during the classic period, pressure on forestland was 
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reduced. Similarly, the proportion of land set aside for food production for 
slaves was somewhat reduced with increased imports of salted meat and fish. 
The advent of mechanisation (e.g. use of tractors, steam power) reduced the 
amount of pastureland required to maintain working animals. 


Labour 


During the days of slavery, the costs of slaves often exceeded the value 
of land and constant flows of slaves from Africa were required to maintain 
the supply. The landscape was marked with provision grounds and areas of 
rudimentary housing, and slaves were perpetually seen in fields, factories and in 
the informal periodic markets where they sold the products of their private 
labour (e.g. basketry, food crops). Technical innovations were developed to 
improve the efficiency of labour, but labour shortages were a constant theme 
in Caribbean discourse, particularly after emancipation. Indentured labourers, 
especially from India, were imported to replace slaves and the search for work- 
ers willing to undertake the gruelling tasks of sugar production continued 
unabated. Islands where alternative employment was available were particu- 
larly hard-pressed to find labour. Closure of the sugar industry in Puerto Rico 
and St. Kitts partly reflected this trend. 


Capital (manufactured) 


Changes in the capital used for sugar production have been responsible 
for many of the landscape changes over 500 years. Most important have been the 
development of different varieties of cane, chemical fertilisers, irrigation sys- 
tems, transportation facilities and the machinery used to mill cane and produce 
sugar. Milling technology dictates, to a large degree, the size of property culti- 
vated. Changes from the Mediterranean technologies used during the early 
Spanish period to the vertical three-roller mill of the seventeenth to eighteenth 
centuries — and then the horizontal three-roller mills of the nineteenth century 
and beyond — have required larger and larger volumes of cane to justify the costs 
of increasingly large mill operations. Improved transportation (trains and 
trucks) has also led to larger areas from where cane can be delivered to a sugar 
mill within 24 hours (the maximum time before sugar cane begins to ferment 
and deteriorate). These trends, plus increases in the optimum size of efficient 
systems for producing granulated sugar and rum, have meant that plantations 
that might have been 40-200 ha in the classic period have become large 
industry-owned properties of several hundred hectares, serviced by massive 
mills (Figure 10.5). 

The rate of adaptation in technology varied greatly from the 1500s to the 
present. Galloway (1985) reports rather little innovation during the classic period, 
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reflecting healthy, protected markets, with some room for expansion onto virgin 
land. The only major innovations were the use of the three-roller vertical mill, the 
adoption of bagasse for fuel, use of the ‘Jamaica train’ (a line of boiling cauldrons 
using a common firebox), cane-holing and the use of windmills (Figure 10.4). In 
contrast, many innovations were developed after emancipation and into the 
modern period, when advances in science and engineering made production in 
some Caribbean locations competitive with the rest of the world. 


Markets 


The history of sugar production is riddled with dramatic fluctuations in 
the price for sugar, despite a good deal of trade protection during the classic 
period. In the fifteenth and sixteenth centuries, the price was so high that only 
Europe’s wealthy could afford the luxury good. Eventually prices declined to the 
point that, by the time of Europe’s industrial revolution, even the working 
classes could bolster their daily caloric intakes with sugared foods. In the mean- 
time, many new, efficient producers entered the world scene — both for cane and 
beet sugar. Eventually, low prices and low levels of profitability forced several 
islands to abandon the industry and sugar landscapes became only vestiges of 
earlier times. 


Political action 


Political action has been a major driver of change in the sugar land- 
scape, primarily at two levels — global and individual islands. Global actions 
were of obvious importance throughout the colonial period (e.g. decisions by 
Spain to grow sugar in Hispaniola; French and British actions to control all trade 
in their respective islands throughout the period of mercantilism; legislative 
action to end the slave trade and slavery; movement towards free trade). 
Warfare among European and American powers (e.g. the Seven-Years War, the 
American Revolution, the Spanish-American War) had profound effects on 
Caribbean sugar plantations, particularly when the arena of action moved into 
the region. Caribbean islands that believed that political independence would 
end their submission to global controls have been disappointed, as new interna- 
tional institutions (e.g. the World Trade Organisation, the World Bank, the 
International Monetary Fund) have continued to exercise a great deal of influ- 
ence on the Caribbean sugar industry and landscape. 

At the same time, actions within specific islands have been important in 
helping to shape the sugar-cane landscape. The most dramatic of these actions 
was the Haitian Revolution. Other island-level actions may have been less 
obvious, but they have been important cumulatively, as a number of incremen- 
tal actions have helped the sugar industry to survive (e.g. government control of 
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production in Cuba, negotiation of favourable trade agreements by several 
island governments, government support for sugar research facilities). 
Recently, several islands have supported local organisations (e.g. national trusts 
and museums) involved in protecting and documenting aspects of the sugar 
landscape. Governments, private businesses and individuals have all provided 
sufficient support to affect the status and public image of sugar-cane landscapes. 


Cross-scale interactions within the panarchy 


What has been the nature of interactions among different elements in 
the sugar plantation social—ecological system? The vertical and horizontal rela- 
tionships are many and complex, a pattern recognised by others as a contributor 
to resilience (Allen et al., 2005; Peterson et al., 1998). One can cite endless 
examples of interactions, both within particular levels in the panarchy and 
between all combinations of levels. This is not surprising when one considers 
the unique situation of the Caribbean islands. Located in an archipelago more- 
or-less bounded by four continents, the region’s primary product is cultivated 
and manufactured by landowners and labourers, all of whose ancestors came 
from afar. Similarly, massive amounts of capital have been imported from 
abroad, and the product has always been marketed in distant locations. The 
plantations would never have survived without an almost constant renewal of 
inputs, whether through the actions of merchants, manufacturers of milling 
equipment or suppliers of chemical fertilisers. Since the 1960s, the number of 
individual island governments has grown dramatically, as most of the former 
British colonies have gained their political independence. Hence, the current 
configuration of Caribbean islands includes many populations with highly 
localised agendas. At the same time, the political influence of a number of 
small island states on an international scale is limited and the traditional 
dependence on the cooperation of actors outside of the region continues. 

The experiences of one plantation inevitably affect others on the same island 
in a horizontal fashion. They also have a direct impact on units in other islands, 
either through family connections (which were common during the classic 
period) or through formal organisations (e.g. professional sugar producer soci- 
eties). Similarly, horizontal linkages create conditions where actions on one 
island (e.g. the Haitian Revolution) affect other islands (e.g. migration of French 
planters from St. Domingue to Cuba). At the global level, horizontal interactions 
are virtually a way of life (e.g. different countries have tended to either collude 
with each other, go to war, or copy each other’s actions in efforts to boost sugar 
production in their own colonies). Many linkages are highly complex, often 
involving political agendas well outside of the Caribbean region. 
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Figure 10.7. Cross-scale interactions. The four cycles represent the sugar plantation 
panarchy. Arrows illustrate cross-scale interactions, indicating the processes of 
‘remember’ and ‘revolt’ (Gunderson and Holling, 2002: 75). In this case, the 
remember/restricting interactions (dotted black arrows) and the revolt/innovation 
interactions (banded arrows) include a link from the highest (global institution) to the 
lowest level (individual property), and all combinations of multi-scale interaction are 
evident in Caribbean landscapes. Such interactions, which sometimes skip levels, 
have been important contributors to resilience. 


The study of social—-ecological change in sugar production systems uncovers 
new aspects of panarchy. In natural ecological systems, it is thought that 
innovation resides in the faster variables of the system (those represented by 
cycles at the bottom of the panarchy), and that this innovation is constrained 
by the slower variables (represented by cycles at the top of the panarchy). The 
idea is captured in the concepts of ‘revolt’ and ‘remember’ (Gunderson & 
Holling, 2002). To some extent, this is observed in the sugar-cane landscape, 
as when innovation in crop variety at the plantation level (fast variable) might 
be limited by climate (a slow variable). However, what is striking about a 
social-ecological system such as sugar production is that innovation and 
resistance are not bound by the level in the panarchy. Innovative and stabilis- 
ing forces can originate from fast- or slow-moving variables, the process of 
propagation or resistance can be bottom-up or top-down, and interactions 
between elements in the panarchy can skip levels (Figure 10.7). Some innovative 
ideas originating at the global level have met much resistance at the local level, as 
local landowners have feared any changes that might see the destruction of 
sugar plantations in the absence of good alternative land uses. Stiff local 
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resistance to abolition and emancipation, for example, stood in marked contrast 
to Europe-based movements to abolish the slave trade and slavery, and govern- 
ments, either global or local, have normally provided special incentives or com- 
pensation to local people whenever sugar cultivation has been reduced or 
threatened. 


Revisions to resilience thinking 


Resilience thinking has provided important insights into the creation 
and evolution of the Caribbean sugar-cane landscape, just as the concept has 
contributed to other landscape studies (e.g. Brunckhorst, 2005; Redman & 
Kinzig, 2003). This analysis suggests, however, the need to revise current resili- 
ence heuristics: 


(1) The study has identified three ‘dynamic regimes’ (after Scheffer, 2009) 
of sugar-cane production. These regimes can coexist within a given 
island, or among a group of islands but, most commonly, they have 
followed each other in sequence, without fluctuating back and forth as 
external conditions change. This phenomenon, illustrated in 
Figure 10.2, is different from the critical transitions between alternative 
attractors observed in natural systems, which tend to oscillate between 
stable states in response to stimuli as external conditions remain the 
same. 

(2) Multiple adaptive cycles are evident within each level in the panarchy 
(Figure 10.3), whereas graphical illustrations of panarchy normally 
include only one adaptive cycle per level. The revision illustrates that 
units within the same level (e.g. several plantations) can be at different 
points in their adaptive cycles. 

(3) Cross-scale interactions within sugar-cane productive systems are 
somewhat different from those described for natural systems. In a 
social—ecological system, innovation (or revolt) may originate from 
conscious human action at any level, and not just from random 
mutation at the fastest level. Likewise, resistance (or memory) may arise 
from both fast- and slow-moving cycles. In this sense, variables at the 
global level may be very fast, while variables at the local level may be 
slow, reflecting either lack of information or human recalcitrance to 
accept change. 

(4) The sugar-cane landscape has been highly resistant, largely because the 
plantation production systems that it reflects have been adapted and 
transformed effectively in time and space over centuries. Sometimes, 
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the adaptations have been quick and dramatic, but normally they have 
been incremental, involving actors at all levels of the panarchy, with 
changes occurring in fits and starts. Innumerable actions, serving to 
mitigate the effects of change that could threaten the social—ecological 
system, account for much of the resilience, and these mitigative 
adaptations, in addition to significant transformation, have kept 
versions of the productive system at the conservation stage for 
centuries, offering a temporary reprieve from decline. 


Conclusions 


The transformation of Caribbean lands into sugar plantation land- 
scapes reflects one of the world’s most intense concentrations of land, imported 
labour and imported capital to produce a product sold almost exclusively 
abroad. This highly patterned landscape, colonial for much of its history, was 
imposed with little local resistance and great speed. The sugar production 
system of the early Spanish period was short-lived, unprotected by the central- 
ised control of an empire whose interests lay elsewhere. The modern plantation 
system has declined precipitously in recent decades, although, at one time, it 
was the world’s primary supplier of cane sugar. That system has fallen victim to 
a rigid command-and-control approach to cultivation (Holling & Meffe, 1996), 
dependent on artificial inputs such as fertiliser and irrigation water, subject to 
the vagaries of international interests, and unable to adapt to new forms of 
international competition. The classic production system, however, was quite 
resilient — from the early seventeenth to the mid-eighteenth century and 
beyond, invigorated by a high degree of self-organisation, vertical integration 
within the panarchy and ever-growing world markets. The social injustices 
associated with this system, however, suggest that the classic landscape was 
too resilient — and too protective of traditional structures. One could also argue 
that the persistence of the sugar plantation system, particularly in its latter 
stages, could represent a ‘rigidity trap’, that is, a particular form of social— 
ecological system with high capital and high connectivity — resilient, not par- 
ticularly desirable, and hard to change (Gunderson et al., 2010). 

The heuristic devices of resilience thinking provide important insights into 
the character and development of the Caribbean sugar-cane landscape, and of 
the plantation production systems that it reflects. In this study, the devices are 
analytical — not normative (perhaps most aptly demonstrated when one consid- 
ers that productive systems of sugar cultivation included the oppression of 
millions of enslaved people). The analyses of natural ecosystems on which 
resilience theory is based provide a rich framework that focuses on dynamic 
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cycles of change. Non-linear relationships among key variables give rise to 
unique emergent properties of production systems — and their physical mani- 
festations as landscapes — which can now be regarded with more theoretical 
rigour than was the case with highly descriptive/historical studies. Panarchy 
provides a metaphor for the complex, multilayered world within which 
Caribbean landscapes have been shaped through time and space. Through the 
emphasis on relations between the natural and social worlds, resilience think- 
ing allows researchers to revisit cultural landscapes approaches, but with an 
enriched level of understanding regarding natural—social relationships and the 
systematic ways in which changes and transformations have evolved. Caribbean 
sugar-cane landscapes are not just remnants from the past, reflecting inertia or 
old patterns of production, which once fit local environmental conditions. They 
are the visible evidence of resilient social—ecological systems of sugar produc- 
tion, now in the late stages of conservation, or in the throes of release and 
reorganisation into new forms of land use and society. These new forms include 
transformed structures from the past (e.g. plantation buildings) to serve new 
functions for vastly different people (e.g. tourists), freeing the new sugar plant- 
ation landscape from the social—ecological production systems of the past. 
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Offshore wind farming on Germany’s 
North Sea coast: tracing regime shifts 
across scales 


KIRA GEE AND BENJAMIN BURKHARD 


Introduction 


Ecosystems have been converted in many parts of the world to meet 
human needs (MA, 2005). A rather new development has been the increasing 
exploitation of marine areas for human activities (Kraberg et al., 2011). Offshore 
wind farming (OWF') introduces significant new dynamics in the social-eco- 
logical systems concerned (Punt et al., 2009). Given the complexity of coastal and 
marine systems, and the fragile balance that exists in these systems between use 
and overuse, it is important to understand the potential consequences of OWF 
development and the processes that lead to system change. A key question is 
how OWF-induced changes manifest themselves in the ecological and social 
subdomains and whether changes in one domain can trigger changes in the 
others (Kinzig et al., 2006). Offshore wind farming has already been shown to 
have multiple impacts on marine ecological systems (Wilhelmsson & Malm, 
2008), but how does this relate to changes in the marine landscape (seascape) 
and the socioeconomic system on the coast? 

This chapter embeds OWF in a complex social-ecological system, which 
consists of marine ecosystems and planned OWF sites in the North Sea on the 
one hand and the administrative districts of North Frisia and Dithmarschen 
(Germany) on land on the other (Figure 11.1). The dynamics of the OWF system 
can be characterised broadly as follows. Nationally, economic instruments such 
as the German Renewable Energies Act provide a stimulus to private sector 
agents to invest in large-scale OWF projects (Figure 11.2), which then affect 
the integrity of marine ecosystems. This, in turn, impacts on the production of 
ecosystem goods and services utilised by humans, with attending impacts on 
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Figure 11.1. The case study area, comprising the administrative districts of North 
Frisia and Dithmarschen and the German Exclusive Economic Zone. The map shows 
operating and possible future offshore wind farm developments in the southeastern 
North Sea. Design: L. Jansen, based on data from Zukunft Kiiste — Coastal Futures 
project data, German Federal Maritime and Hydrographic Agency BSH and the 
German Energy Agency DENA. 


human well-being (Busch et al., 2010; Kannen & Burkhard, 2009). Impacts on 
human well-being include direct impacts of OWF on the coastal economy 
through employment and income generation, but also indirect impacts on 
personal well-being through changes in marine ecosystem service provision. 
Using resilience and ecosystem services as conceptual background, this chapter 
focuses on possible regime shifts in the sea and effects across scales that may be 
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Figure 11.2. Lillegrunden Offshore Wind Farm, Baltic Sea, Sweden. Photo: 
B. Burkhard. 


triggered by OWF. It questions how regime shifts and their consequences can be 
traced and whether the resilience of a particular system should be encouraged. 


Conceptual background 


Resilience 


Resilience is a key aspect when it comes to describing potential system 
responses to the introduction of OWF. It can be described as the capacity of 
ecological and societal systems to experience shocks while retaining essentially 
the same function, structure and feedbacks, which is why it also describes the 
system’s ability to retain a particular identity (Miiller et al., 2010; Walker et al., 
2007). Resilient behaviour is one potential response to the disturbance intro- 
duced by OWF. Although some small adjustments may occur, a resilient system — 
which could be a particular habitat or local economy — would be able to absorb 
the perturbations without losing its overall identity. Conversely, a system with 
low or no resilience would not be able to do so. Depending on the nature and 
timing of the impact and the existing adaptive capacity of the system, non- 
resilient responses would cause a system shift to a new identity. 


Regime shifts 


Shifts that propel social—-ecological systems to another state are referred 
to as regime shifts. They occur when certain system thresholds are crossed and 
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the fundamental internal controls and feedbacks of the system are altered in 
such a way that the system cannot return to its original state (Folke et al., 2002; 
Scheffer & Carpenter, 2003). The process of a regime shift can be imagined as a 
temporary loss of resilience as former functions, structures, feedbacks and 
identities give way to new versions. Regime shifts often involve a cascade of 
effects, with numerous thresholds being crossed in the process across domains 
(Kinzig et al., 2006). Even minor perturbations in one part of the system, there- 
fore, can trigger a chain of events that irretrievably alters the identity of the 
social—ecological system. Of particular interest in this case study is the interplay 
between possible ecological regime shifts in the sea and the impacts this might 
have on the socioeconomic system on the coast. 

One way of tracing regime shifts and possible cascading effects across scales is 
to use the concept of ecosystem services. The concept provides an effective link 
between the ecological integrity of the system on the one hand and the capacity of 
the socioeconomic system to contribute to human well-being on the other 
(Bossel, 2000; MA, 2005). Ecological integrity describes the ability of the ecosys- 
tem to self-organise; in other words, the structures and functions that ultimately 
safeguard ecosystem functionality. Thus, integrity determines the resilience and 
stability of the ecosystem in the face of disturbance (De Leo & Levin, 1997). These 
structures and functions can also be understood as supporting ecosystem services 
(MA, 2005), which is how ecological integrity is related directly to the system’s 
ability to provide provisioning, regulating and cultural ecosystem services 
(Muller, 2005). If OWF causes a regime shift in local marine ecosystem dynamics — 
impacting on the functioning of the marine ecosystem, for example (Jorgensen 
et al., 2005; Mtiller, 2005) — this could affect the integrity of the ecological system 
and, therefore, alter its capacity to provide ecosystem services. Changes in eco- 
system service supply, in turn, could impact on a multitude of benefits available 
to humans, therefore impacting on the capacity of the social and economic 
system on the coast to contribute to human welfare (Busch et al., 2011). 


The case of offshore wind farming in the German North Sea 


If current government plans are realised, a total of about 5000 wind 
turbines will be built in the German share of the North Sea by 2030, with a 
capacity to deliver a total of 25 000 MW in electricity and covering a large part of 
the German Exclusive Economic Zone (EEZ). The majority of the proposed OWFs 
still remain to be built (Figure 11.1). 

The districts of Dithmarschen and North Frisia are among the structurally 
weakest regions of the federal state of Schleswig-Holstein (BBR, 2005), with 
tourism being the mainstay of the local economy (Ziesemer & Zahl, 2005). This 
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relies mostly on the image of the region as natural and traditional and the cultural 
landscape as a unique selling proposition. Although wind farming has created 
some new jobs, key parameters such as reliance on the tourism sector, the 
relatively high unemployment rate or the comparatively low average household 
income have remained more or less unchanged (Statistisches Amt fiir Hamburg 
und Schleswig-Holstein, 2007). An assessment of the ‘fitness’ of different German 
regions for the future, based on 26 socioeconomic indicators, concluded that 
Dithmarschen, in particular, was in a position of low to average strength; more 
importantly perhaps, this was accompanied by low degrees of dynamism (e.g. 
measured in expected economic growth or changes in job density) (Prognos, 
2005). The socioeconomic system, therefore, is susceptible to sudden as well as 
gradual changes in external driving forces, such as dips in the tourism market or 
demographic change. Figure 11.3 uses demographic change to illustrate this in a 
simple explorative ‘business as usual’ scenario that shows the potential impact of 
demographic decline on key parameters of social infrastructure. The numbers are 
relative, derived by extrapolating from the current situation, assuming all other 
factors would remain stable (Licht-Eggert et al., 2007). Decline such as this could be 
compensated by offering attractive conditions for in-migration; however, this 
would require fresh economic development, job creation and attendant invest- 
ment in the social infrastructure. 

Looking at system orientators at the individual level, remoteness and struc- 
tural weakness can represent an advantage. Residents perceive life by the sea 
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Figure 11.3. Changes in key elements of social infrastructure on the west coast of 
Schleswig-Holstein (districts of North Frisia and Dithmarschen) solely on account of 
demographic change (‘do nothing scenario’). <100%, undersupply; >100%, 
oversupply. Source: Licht-Eggert et al. (2007). 
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and the beauty of the land- and seascape as decided contributors to quality of life 
(Bruns & Gee, 2010). What also stands out is the region’s strong sense of identity, 
attachment to home and tradition, and disinclination to submit to top-down 
decision-making (Bruns & Gee, 2010; Ratter et al., 2009). 


Methods 


Ecological integrity, ecosystem service supply and socioeconomic 
capacity are linked by causal relationships, implying that cascading effects 
can be assumed. The challenge is to establish the exact nature of these causal 
relationships and also the thresholds for resilient system response to change. 
The information in this chapter is based on the integrated research project 
Zukunft Kiiste — Coastal Futures, which used future scenarios (assuming different 
degrees of OWF development in the case study area) and models in assessing the 
potential impact of these developments (Lange et al., 2010). 


Ecological integrity 

Ecological integrity was assessed for the marine ecosystem by focusing 
on components of (1) ecosystem structures: (i) biotic diversity (indicated by sea 
birds diversity), (ii) abiotic heterogeneity (indicated by water turbidity and sedi- 
ment structure), (iii) ecosystem organisation (indicated by ascendancy), and 
(2) ecosystem processes: (i) energy budget was indicated by exergy capture (net 
primary production of different marine organisms) and entropy production 
(carbon emitted by transpiration), (ii) matter budget indicated by storage 
capacity (carbon stored in biomass) and nutrient loss (transport loss of 
nutrients). The indicators were quantified using scenario assumptions on future 
OWF developments and respective model simulations. Environmental data 
from existing OWFs could be used as input data for the different coupled models 
(for a more detailed description, see Burkhard et al., 2011). 


Ecosystem services and seascape 


Ecosystem services are commonly classified as supporting, provision- 
ing, regulating and cultural services and can be understood as the direct and 
indirect contributions of ecosystems to human well-being (Kumar, 2010; MA, 
2005). Although the case study also considered the ecosystem services of global 
climate regulation (mitigation of greenhouse gases), provision of food (fish, 
other marine organisms) and the provision of energy (electricity from the 
wind turbines), special attention was given to cultural ecosystem services that 
were used to trace the less tangible, non-monetary values assigned to the sea. 
‘Seascape’ is a useful concept for bringing together a range of sea values, which 
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was used here as a marine equivalent to landscape, and describing both a view 
with the sea as the subject (the visual—aesthetic seascape) and a distinct geo- 
graphical area that exhibits certain characteristics and qualities. Like landscape, 
seascape can be assigned a wide variety of meanings, lending it aesthetic, 
symbolic and spiritual values and linking it to other cultural ecosystem services 
such as sense of place, identity and inspiration (MA, 2005). Changes to cultural 
ecosystem services induced by OWF were traced mostly by considering the 
perceived non-monetary aesthetic value of the seascape (taken to be equivalent 
to scenic value) and the perceived marine habitat and species value (referring to 
the intrinsic value of nature and biodiversity). Focus was also on the perceived 
(non-monetary) recreational value of the region, sense of place and cultural 
heritage (equivalent to the German Heimat or sense of home), knowledge sys- 
tems (in particular, informal knowledge), the inspirational value of the sea and 
the external image of the region (e.g. the image projected in tourism marketing). 
Survey results from local residents were used as a basis for assessment (Busch 
et al., 2010, 2011; Gee, 2010). 


Human well-being 


Human well-being arises from the interaction between social relations, 
institutions, identities, economic mechanisms and ecosystem processes 
(Milestad & Hadatsch, 2003). It includes orientators at the individual level (e.g. 
personal health, nutrition, social security, etc.) as well as more system- 
orientated factors (e.g. freedom of action, security, adaptability, etc.; see 
Bossel, 2000 on basic orientators of a system’s survival). Various studies have 
been undertaken to derive appropriate sets of indicators of socioeconomic 
system components (Bossel, 2000; Burkhard & Miller, 2008; MA, 2005; 
McMahon, 2002), encompassing objective economic and subjective determin- 
ants of quality of life. The indicator set presented in this chapter was adapted 
to the particular case study context and the availability of socioeconomic data 
(Licht-Eggert et al., 2007). 


Resilience of the marine ecological system to offshore 
wind farming development 


Offshore wind farming introduces new hard structures into the sea, 
leading to direct impacts on the marine environment. These include localised 
impacts (at the level of individual wind turbine piles) and impacts at the patch 
level (affecting larger parts of the North Sea). There are also different temporal 
scales, such as short-term and reversible impacts during the construction 
phase and long-term irreversible impacts during the operation phase. 
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Results of ecological modelling show that some of the selected ecological 
integrity indicators are sensitive to disturbances during the construction phase 
(Figure 11.4) (Burkhard et al., 2011). Most parameter values indicate resilient 
system behaviour, meaning that ecosystem processes and structures return to a 
state comparable to the reference conditions. One exception is bird species 
diversity, where permanent habitat loss is likely to result from OWF for selected 
species (Lenhart et al., 2010). Minor exceptions are also storage capacity, abiotic 
heterogeneity, organisation and nutrient cycling, which all increase very 
slightly. 

This could be taken as a first indication for the emergence of a more complex 
(artificial reef) ecosystem, resulting from the introduction of hard structures 
that provide additional habitats, accumulate biomass and enhance the product- 
ivity of the area (Lenhart et al., 2010; Punt et al., 2009). Modelling results are 
borne out by observations at Danish OWFs shortly after construction (Horns Rev 
Offshore Wind Farm, 2005), where the emergence of new structures based on 
rapidly settling species (e.g. blue mussels, barnacles, crabs) was observed at the 
scale of single wind turbine piles. If these developments were to continue 
towards the emergence of artificial reef ecosystems, this would mean a signifi- 
cant regime shift that clearly contrasts with the alternative, a degradation of the 
existing system. Once fully realised, the new system state would be character- 
ised by a higher level of ecological integrity. 
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Figure 11.4. Synoptic overview of ecosystem development related to different 
phases of offshore wind farm installations in the German North Sea. The reference 
state (the German North Sea without offshore wind farming) is indicated by 100%; 
alterations during construction and operation of wind farms are indicated by relative 
deviations (in %) from these reference values. Source: Burkhard et al. (2011). 
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Effects on the provision of ecosystem services 


The development of artificial reefs is a relatively slow process, repre- 
senting a gradual rather than sudden ecological regime shift in the sea. It is still 
uncertain what ecosystem alterations will take place in the long term and 
whether local ecological effects emerging at single piles could impact on larger 
scales such as entire wind farms or the North Sea (Burkhard et al., 2011). 

If larger-scale effects occur, the development of artificial reefs could have 
visible and measurable knock-on effects on the socioeconomic system on the 
coast. Several North Sea fish species are known to utilise rocky substrates at 
some life stages; it is thus imaginable that a provable effect on the recruitment 
of some commercially important species could develop (Wilhelmsson et al., 
2006). This could lead to an increase in the provisioning ecosystem service 
food, with benefits for the fishery sector not least as part of local heritage 
(Lenhart et al., 2010). However, there is no question that the introduction of 
large-scale OWF can have strong impacts on the aesthetic qualities of the sea- 
scape. Turbines in the sea represent a visible industrialisation of the seascape, 
forcing acceptance of the sea as a cultural rather than a natural landscape 
(Wolsink, 2010). If the traditional seascape is understood as a natural seascape 
with attributes such as a wide, open horizon, the introduction of OWF can be 
considered a threshold where the seascape regime could flip to an industrial 
state. Arguably, the existing seascape is semi-natural at best, subject as it is to 
many varied uses (e.g. oil platforms, shipping), but what matters in the context 
of OWF is the visible or ‘felt’ colonisation of the sea by large-scale and, above all, 
fixed structures. The tipping point between the two states is clearly perception- 
related; while knowledge of a single offshore wind turbine may be enough for 
some observers to tip the balance, others may be more tolerant, accepting OWF 
as long as it remains invisible. Rather than a full-scale industrial seascape, the 
system may also flip to a varied cultural seascape, where some OWF is visible 
and even welcomed and other parts of the seascape retain their natural flair. 

The shift in the seascape becomes visible in the loss of cultural ecosystem 
services. Seascape aesthetics is one of these, which many local residents con- 
sider to be directly threatened by OWF (Gee & Burkhard, 2010). Irrespective of 
where OWFs are located, residents also express a ‘felt’ change in the sea, 
described as the human ‘takeover’ of a space that some consider to be a last 
wilderness. There are also concerns about the significant loss of existing habi- 
tats, marine mammals and sea birds, which in the case of sea birds is borne out 
as a consequence of cumulative impacts of sea uses (Lange et al., 2010). 

Figure 11.5 shows that potential impacts of OWF on cultural ecosystem 
services (areas between continuous lines) depend on how compatible OWF is 
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Figure 11.5. Impacts of offshore wind farming on cultural ecosystem services at the 


local scale (islands and municipalities in the case study area); the dashed line 
corresponds to existing values, the continuous lines represent the upper and lower 


limits of respective changes. Source: Busch et al. (2010). 


perceived to be with the existing values attributed to the sea (dashed line). If 
OWF is valued as an important good, or if there is a strong moral imperative 
supporting renewable energy generation, this may override other values 
ascribed to the seascape such as naturalness. Offshore wind farming may also 
be considered a thing of beauty, adding value to the seascape rather than 
detracting from it. On the other hand, OWF may be regarded as a detractor 
from essential qualities of place without offering any alternative benefit to 
justify the loss. The loss of existing habitats and species (e.g. sea birds) is one 
such example, although this loss may be compensated for in the long run by the 
development of artificial reefs. 
The (local) desire to encourage the resilience of the traditional seascape as a 
value base may clash with the (national) policy to increase the share of OWF in 


renewable energy generation. Which values are realised is therefore also a 
question of who wields what influence in the decision-making process 


(Bruns & Gee, 2009). 
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Resilience of the socioeconomic system 


Hence, what are the implications of these shifts for the capacity of the 
system to contribute to human well-being? Owing to an ageing population, the 
region’s dependence on tourism as a key economic sector, the reliance on 
external subsidies (e.g. in agriculture and fishery) and, not least, the dependence 
on sea dykes to maintain the land in the first place, the socioeconomic system is 
characterised by low resilience. This limits the system’s capacity to deal with 
changes in external driving forces. This was demonstrated in the early 1990s 
when the region was hit by comprehensive structural change, leading to unem- 
ployment and dissatisfaction. After a period of decline, the tourism sector 
responded by more targeted marketing and local and regional investment in 
tourism infrastructure. Although this was followed by a reasonably stable 
phase, the shift did not increase the system’s inherent resilience, as it main- 
tained the region’s dependence on a particular type of tourism. The case study 
region’s options are further limited by its embeddedness in a hierarchical 
institutional framework and relatively inflexible, formal modes of governance 
(Bruns & Gee, 2009), combined with inherently conservative thinking and 
reliance on existing values. 

Although the driving forces that lead to the development of OWF in the case 
study region are largely external, the region does control its receptiveness of 
OWF. Willingness to embrace OWF as an opportunity rather than resisting it 
would constitute an important tipping point for the socioeconomic system, 
enabling it to overcome some of the structural limitations set out earlier. 

There are two conceivable responses of the socioeconomic system: (1) a regime 
shift towards a new system state (‘a renewable energy region’), and (2) a resilient 
or degrading system response, including loss of traditional system identity. 

Scenario (1) requires the coming together of the following factors: 


= continued valorisation of traditional (e.g. beauty of the landscape, high 
environmental value of the marine environment) and new ecosystem 
services (wind energy, fishing) at the same time, encouraged by 
appropriate co-management such as mariculture in wind farm areas 
(Michler-Cieluch & Krause, 2008); 

= appropriate institutional response, such as the provision of incentives 
to the wind energy industry; 

= willingness of the case study region to embrace a new identity that 
includes OWF, and willingness of the region to include this new image 
in its tourism image (representing an internal regime shift); 

7 willingness of OWF-related companies to invest in the region. 
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Along this trajectory, the capacity of the socioeconomic system to contribute to 
human well-being would be likely to increase. Given the prevailing attitudes by 
local residents, and given the restrictive institutional context, this seems a 
difficult prospect, rendered even more difficult by the fact that other coastal 
regions have already attracted the greater share of the OWF business. 

In Scenario (2), OWF is considered a threat and rejected rather than used as an 
additional economic strategy. Wind farms continue to be placed in the sea, but 
this does not lead to tangible benefits in the region. Key cultural ecosystem 
services are lost with no compensatory gains, and no new identity emerges for 
the region. Although the system initially responds resiliently to the arrival of 
OWF in the sense that it retains its current identity, it misses out on an oppor- 
tunity to increase its capacity, therefore continuing to be vulnerable to changes 
in external driving forces. In the absence of other changes impacting on demog- 
raphy, for example, the degradation of the social—ecological system would 
continue, which in the long term would increase the likelihood of sudden 
release. 


Cumulative cross-scale effects of tipping points and overall 
system trajectories 


Offshore wind farming can be seen to act at several scales: at the level of 
wind turbine piles (additional hard substrate), as a larger visible structure 
(whole OWFs) and as a new economic regime based on a new way of utilising 
marine space. The trajectory of the social—-ecological system in the case study 
region, therefore, is influenced by a range of cumulative and sometimes cascad- 
ing effects of different tipping points across scales. 

The most localised regime shift would take place at the level of individual 
wind turbine piles, which would be the emergence of artificial reefs (shown by 
the ecological integrity indicators). There would be a potential knock-on effect 
to the patch level (OWF), where artificial reef ecosystems would contribute to a 
larger-scale ecological regime shift, increasing the storage capacity of the eco- 
system and leading to higher biodiversity and availability of fish (Punt et al., 
2009). The cascade then would impact on the socioeconomic system on the 
adjacent coastal land, where the greater availability of fish could stabilise the 
fishing sector. On the other hand, large-scale OWF would have negative impacts 
on marine mammals and sea birds (loss of habitat and feeding grounds), which 
would also impact on the socioeconomic system (loss of selected cultural eco- 
system services). 

Offshore wind farming triggers a regime shift in the seascape, tipping it from 
a natural towards an industrial seascape. The knock-on effects are felt through 
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Table 11.1. Overview of social—ecological system (ecological and socioeconomic subsystems) 
tipping points related to offshore wind farm (OWF) construction and its impact on the 
provision of selected ecosystem services 








Impact on ecosystem service provision 








OWF Global Provision Provision Aesthetics) Image of Species 
Scenario climate offood ofenergy beautyof the and 
tipping regulation landscape region/ habitat 
points recreation value 
Ecological Artificial + + + + + (+) 
integrity reef 
emergence 
Resilient + + + 
ecosystem 
behaviour 
Ecosystem + - + - - - 
degradation 
Capacity Energy + + + + 
of the region 


socioeconomic acceptance 








system 
Loss of + + - - 
traditional 
identity 
‘+’, a general positive impact; ‘—’, a negative impact; empty fields, no relevant impact. 


changes in cultural ecosystem service supply, affecting personal well-being as 
well as the economic system in the case study area. Ifenough OWFs are built, the 
region would be forced to accept a shift in available cultural ecosystem services. 
While this has impacts on personal well-being, tourism operators may also need 
to adapt as the image of an entirely natural seascape can no longer be sustained. 

Given the current national policy context, OWF can safely be described as 
inevitable and an example of externally forced change. The decision to embrace 
the new range of ecosystem services that comes with OWF, and using them to 
establish a new identity as a renewable energy region, effectively represents a 
social tipping point, which could lead to the accumulation of new socioeco- 
nomic capital in the region and a shift in the ecosystem services that are valued 
(losing traditional aesthetic seascape values, but gaining the moral satisfaction 
of supporting renewables, or gaining greater economic well-being, for example 
in terms of new economic opportunities). 
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Table 11.1 summarises the offshore wind farm scenario tipping points iden- 
tified and the relationship between these tipping points and the provision of key 
ecosystem services. Both positive and negative impacts can be noted. Negative 
impacts are felt particularly at the level of the seascape, at the level of species 
and habitat value as well as the tourism image of the region. 


Conclusion 


This chapter has shown that OWF-induced shifts in the coastal-marine 
social—ecological system can be captured by combining the system-theoretical 
concepts of ecological integrity, ecosystem services and socioeconomic capacity 
with resilience. Offshore wind farming has direct impacts on the marine eco- 
system, which responds resiliently immediately after construction but with a 
potential regime shift and the development of artificial reefs in the long term. 
This slow shift in the sea impacts on the socioeconomic system by causing shifts 
in provisioning ecosystem services (energy and food). Offshore wind farming 
also has direct impacts on the seascape and related cultural ecosystem services, 
which are showing a non-resilient response. Depending on the speed and scale 
of development, OWF leads to a more-or-less rapid loss of traditional visual— 
aesthetic and symbolic values of the sea and the emergence of a new industrial 
seascape regime. This also impacts on the socioeconomic system, both through 
gains and losses in the local economy (including OWF-related business, tourism) 
and the personal sense of well-being of the local inhabitants. 

The combined effects of two regime shifts and the resulting changes in 
ecosystem service supply lead to a bifurcation point of regional development. 
One trajectory is the decline of the existing system, the other is the potential for 
the region to develop into a renewable energy region. Whether this is realised 
and whether the accompanying increase in capacity takes place depends on the 
ability of the socioeconomic system to overcome systemic constraints (e.g. 
realising investment decisions). Although the development of OWF is largely 
externally forced, the perception of OWF as an opportunity and the willingness 
to act accordingly represents the key internal tipping point for the system. 

Practical applications of these results include the identification of critical 
intervention points for management both in the ecological and socioeco- 
nomic spheres of the system. It also points the way for further interdiscip- 
linary integration, not least in the development of indicators suitable for 
monitoring value and state shifts in the sea. Reasonable management has to 
take into account the impacts of human action on the social—ecological 
system as well as human perceptions of the respective changes, and will 
almost always imply compromise between socioeconomic interests and 
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environmental necessities. Given that attitude to OWF represents a tipping 
point for the socioeconomic system, however, very hands-on visioning exer- 
cises or other creative forms of awareness raising may be a crucial step 
towards a more resilient future. 


Note 


1. OWF will be used as an acronym for both ‘offshore wind farming’ and ‘offshore wind farms’ 
in this chapter. 
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Collective efforts to manage cultural 
landscapes for resilience 


KATRIN PRAGER 


Introduction 


European landscapes have a long history of being used by humans. This 
has led to the development of valuable habitats, some of which depend on the 
continuation of a certain type of use or require active management (e.g. fruit 
orchards, mountain meadows, upland moorlands). Society and policy makers 
have recognised the need to support the management of cultural landscapes, 
based on the rationale to maintain attractive landscapes for tourism and recre- 
ation, to protect habitat for wildlife, to enhance the provision of ecosystem 
services or to counteract demographic change and keep people in rural areas. 

Support policies often take the shape of incentive schemes, conservation 
projects or rural development initiatives. In many countries, habitat and bio- 
diversity strategies and programmes exist. It is unlikely that agencies and 
government authorities have the capacity and resources to undertake all 
required management. The successful planning, coordination, implementation 
and monitoring of management activities in cultural landscapes require com- 
munication and cooperation. Coordinated action is necessary between different 
stakeholders from different sectors but there also needs to be coordination 
between different institutional levels. This has been referred to as the ‘cross- 
scale interplay of institutions [which] involves horizontal and vertical linkages’ 
(Berkes, 2004). Multi-stakeholder partnerships and collaborative groups can 
play an important role in facilitating these linkages. 

Although individual action has the potential to influence a landscape, the 
scale at which individual action has an impact generally remains limited (farm, 
garden, part of a village). For the implementation of strategies and programmes 
or the delivery of outcomes at a landscape scale, however, the joint action of 
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many stakeholders is needed. Hence, the focus of this chapter is on collective 
rather than individual efforts to manage cultural landscapes. Landscape man- 
agement activities are often carried out by communities, or by groups that 
recruit their members from a community of place (a municipality, a district, a 
county). 

This chapter aims to derive insights on the role of collaborative groups for the 
resilience of cultural landscapes to sociopolitical and environmental change by 
investigating what activities these groups carry out to manage their landscape, 
for how long they have been active and if they are linked to the wider commun- 
ity (e.g. by including volunteers). In addition, I will discuss the resilience of 
groups to social, political and environmental change, as well as what impact a 
lack of group resilience might have for the resilience of the landscape. The two 
aspects of resilience are interrelated. 


Landscapes as social-ecological systems 


This investigation is embedded in two separate strands of research, one 
taking the perspective of the concept of cultural landscapes and the other using 
the concept of resilience in social-ecological systems. A landscape is understood 
as a geographical area, where biogeophysical components such as water, soil, 
air, flora and fauna are influenced by and influence people. Social—ecological 
systems are understood as ‘the subset of social systems in which some of the 
interdependent relationships among humans are mediated through inter- 
actions with biophysical and non-human biological units’ (Anderies et al., 
2004). I recognise communalities between the understanding of a landscape as 
being shaped by human interaction with their surrounding biogeophysical 
world and the research strand on coupled social—ecological systems. 

In the varied discourses and narratives around cultural landscapes, several 
understandings have emerged (Jones, 2003). This chapter considers humans and 
their perception of both the physical aspects and the historical—cultural aspects 
as a part of landscapes. Thus, what constitutes desirable or sustainable manage- 
ment of a given landscape is dependent on the political and ideological context, 
as well as the cultural and socioeconomic context of the people in a locality. Ina 
time of rapid environmental and political changes, we often see a conservation 
approach to landscapes that are threatened by change or disappearance. 
Ultimately, however, different groups in society will need to negotiate what 
the desired state of a landscape and its components should be, and what the 
appropriate management actions are to progress towards this goal. The role of 
communication and negotiation becomes even greater if it is not a fixed end- 
point that management actions are geared towards but, instead, the concept ofa 
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sustainable landscape contains adaptive and flexible elements, which are often 
non-measurable. 

Collaborative groups commonly refer to ‘managing their landscape’ rather 
than viewing themselves as a social system that interacts with an ecological 
system. This research, however, conceptualises cultural landscapes as examples 
of social-ecological systems, as they consist of both social and ecological systems 
that influence each other. A landscape can encompass one or several ecosystems 
as well as one or several social systems (e.g. other groups and stakeholder net- 
works), which may overlap depending on how system boundaries are drawn. 

This study assumes that the resilience of valued cultural landscapes in 
Europe is a desired outcome. One of the central management concepts in 
resilience theory is adaptive management, which was extended to include 
collaborative management (adaptive co-management) (Armitage et al., 2007). 
According to Olsson et al. (2004), adaptive co-management of ecosystems helps 
build resilience in social—ecological systems. Social networks, social capital and 
social memory are identified as the source of resilience (Folke, 2006; Hahn et al., 
2.008). Folke (2006: 261) describes ‘social capital (including trust and social net- 
works) and social memory (including experience for dealing with change)’ as 
sources of resilience and as ‘essential for the capacity of social—ecological 
systems to adapt to and shape change’. It is these components of social capital 
which facilitate cooperation, as they lower the transaction costs of working 
together (Pretty, 2003). 

The first question this chapter will explore is: what kind of social networks 
exist in different countries (in this case, groups from each country representing 
networks between actors) that can provide the structure and substance for 
adaptive co-management, that hold social capital and that contribute through 
their activities to managing landscapes for resilience? The way in which groups 
are conceptualised as social subsystems in a social-ecological system is depicted 
in Figure 12.1. Typically, a disturbance is conceptualised as external to the 
system and impacting on the system as a whole. A disturbance can be caused 
by environmental, political or social changes. However, not every change will 
cause a disturbance to a social—ecological system. Possible changes that affect 
ecological systems can be drier climate or sealing land surface for infrastruc- 
ture; changes that affect social systems can be demographic changes or changed 
funding schemes and legislation. I acknowledge that there are also potential 
disturbances that may only impact on one of the systems or are the result of one 
system’s action on the other. 

The resilience of groups and communities to disturbances has been inves- 
tigated to a lesser extent than disturbances of ecological systems. Adger (2000: 
347) defines social resilience, that is, the resilience of social systems, as ‘the 
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Figure 12.1 Conceptual framework showing example subsystems of a 





social-ecological system and the common conceptualisation of a disturbance 
impacting on the social-ecological system from outside. 
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Figure 12.2 Conceptual framework showing the mutual impact of the ecological 
subsystem and social subsystem (groups) in the encompassing social—ecological 
system (e.g. a cultural landscape). A disturbance harming the social system may result 
in the collapse of supporting action for the ecological system, which may ultimately 
lead to a change in the cultural landscape. 


ability of groups or communities to cope with external stresses and disturbances 
as a result of social, political and environmental change’. The boundary of a 
social system can be a nation-state but also a small local group (Figure 12.1). For 
example, Gooch and Warburton (2009) explore groups’ adaptive capacity and 
group resilience to social and political challenges. 

The second question this chapter will explore is: what may cause a lack of 
resilience in groups and what are the consequences of a lack of resilient groups 
for the resilience of the landscape they are part of? The conceptualisation of 
relationships is represented in Figure 12.2, which further specifies Figure 12.1 
for this study. Disturbance is conceptualised here as impacting mainly on the 
groups (e.g. when policy changes reduce funding or when there are conflicts 
with other groups). The abandonment of management activities undertaken by 
the groups (indicated by crossing out the arrow to the ecological system) may 
ultimately lead to a change in the cultural landscape (Figure 12.3). 

This chapter hypothesises that the loss of social units (groups) that had 
previously managed a landscape reduces the resilience of the whole social— 
ecological system. To this end, collaborative groups from different countries 
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Figure 12.3 The management of traditional fruit orchards is a typical activity 


undertaken by landcare groups in southwest Germany (Baden-Wtirttemberg). 
Photo: T. Plieninger. 


are investigated to see what types of groups have emerged in different institu- 
tional contexts (although framed by a common location in Western Europe and 
common European legislation). The types of activities groups carry out is taken 
as an indicator of their contribution to landscape management, and the extent 
to which groups engage stakeholders of different backgrounds serves as a proxy 
for the establishment of networks and social learning (Pahl-Wostl et al., 2007; 
Plummer & Fitzgibbon, 2007). The case studies used here are not the individual 
groups at the local or regional level, but a case comprises a certain type of group 
identified at the level of a country. It is, therefore, an aggregated analysis of a 


type of group. 


Methodology and selection of groups 


The focus of the chapter is on collective efforts to manage cultural land- 
scapes and, in particular, on collective efforts that involve actors with differing 
interests. Hence, groups that focus only on one aspect of the landscape — although 
important in their own right and as partners or members of other groups — are 
not considered (e.g. species conservation groups). The focus has been further 
narrowed to landscapes that require active management. Landscapes with agri- 
cultural land are a prime example because these landscapes require ongoing 


209 


210 Katrin Prager 


management as opposed to national parks or biosphere reserves where the core 
zones might be left to develop naturally. 

The search for collaborative, action-orientated groups with multiple stake- 
holders that focused on the agri-environment in cultural landscapes yielded 
comparable examples in Germany, the Netherlands, Austria and the UK. 
Although similar in some respects, the types of groups differ in other respects, 
as do individual groups within the type. All selected groups are made up of not 
only individuals interested in conservation but also individuals representing 
farming, community, education, tourism, hunting or other interests. They inher- 
ently address the need for horizontal coordination among landholders and, to 
varying degrees, also the need for vertical coordination between different institu- 
tional levels. In addition, groups have in common that membership is voluntary 
and that their development was based on the initiative of local stakeholders. 

This chapter is based on a desk-based review of documents, websites, news- 
paper articles and scientific publications relating to the characteristics of 
selected groups (Table 12.1). In addition, interviews were conducted with sev- 
eral key informants involved in the German and Dutch groups and with aca- 
demics who have researched any of the selected groups. It was notable that most 
material existed for the Dutch groups, followed by some material on the UK 
groups. The German and Austrian groups have rarely been subject to scientific 
research and analysis. 


Collaborative groups in European countries 


Landschaftspflegeverbande in Germany 


German Landschaftspflegeverbande translate as landscape care associa- 
tions or, more recently, as landcare groups. They are based on a model for the 
cooperation of stakeholders from different sectors and different institutional 
levels that can be claimed as unique in Europe. A key characteristic of these 
landcare groups is the equal tripartite representation of farming, conservation 
and community interests (local government councillors) on the group’s com- 
mittee. Other interests such as hunting and tourism are involved, depending on 
the local context. Groups often have an advisory board comprising representa- 
tives of relevant government agencies (Gtithler & Tschunko, 1999). 

The aim of landcare groups is to sustainably manage natural resources in 
cultural landscapes, to encourage endogenous regional development and to pro- 
vide farmer income from landscape management. The first Landschaftspflegever- 
band was established in 1986 to address local environmental issues and the 
ongoing conflicts between agricultural organisations and conservation groups in 
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Table 12.1. Overview of groups investigated in Germany, United Kingdom, Austria and the 











Netherlands. 
Landschaftspflege- Farming and Wildlife Distelverein Agrarische 
verbande Advisory Groups Natuurverenigingen 
Country Germany United Kingdom Austria The Netherlands 
First groupin 1986 1969 1987 1992 
Focus Landscape and One-to-one advice for Maintenance of Integration of 
habitat farmers and biodiversity nature 
management, landowners on in management 
sustainable rural agri- agricultural into farming 
development environmental landscapes 
issues 
Main sector Emphasis on parity Farming Parity between Farming 
of conservation, conservation, 
farming, farming, 
community hunting 
councils 
Other sectors Hunting, tourism, Industry/commercial Communities Administration, 
involved fisheries, partners, members of the 
marketing environmental public 
initiatives groups and 
societies 
Institutional Regional trusts, Varying degrees of State Research 
and regional support from Agricultural organisations, 
political parliament, country agencies Agency as Ministry of 
support specific funding co-founding Agriculture, 
only recently and member, no Ministry of 
in selected states specific Environment, 
funding specific funding 
No. of groups Approx. 150, 40 in England/Wales, 1, disbanded at 130* number has 
in 2009 number has disbanded in the end of increased 
increased Scotland in 2009 2009 
No. of people 20 000 farmers 10 000 members Contracting 18 000 members 
involved under contract farmers (no 
numbers 
available) 
Area size District (range from Teams covering 1-3 Lower Austria 50 to 1500 km? 
approx. 1500 to counties (ranging (19 177 km?) 


7500 km?) 


from approx. 1000 
to 4000 km?) 
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Table 12.1. (cont.) 








Landschaftspflege- Farming and Wildlife Distelverein Agrarische 





verbande Advisory Groups Natuurverenigingen 
Organisational Independent Headquarters and Single group Individual groups 
structure groups and teams without and multiple 
umbrella subgroups umbrella 
organisation organisations 
Volunteers Important Very important, over Veryimportant Less important™ 
1000 








“by 2006, according to Polman et al. (2010). The number depends on the definition used; 

“however, Landschapsbeheer Nederland (an organisation with very similar objectives and 
considerable overlap in management activities) involves more than 30 000 volunteers 
(Landschapsbeheer Nederland, 2006). 

Source: modified from Prager (2009). 


the state of Bavaria. The drive to form groups came from a concern about the loss 
of jobs in the agricultural sector and the ensuing lack of care given to protecting 
habitats in these agri-cultural landscapes. 

Currently there are approximately 150 groups in Germany, usually covering the 
area ofa district (Landkreis). Groups often cooperate with Local Action Groups funded 
through LEADER' and share their experience and infrastructure. Documentation 
on individual groups is patchy and usually restricted to project descriptions, pre- 
sentations at regional or national landcare meetings (Landschaftspflegetage) or reports 
on federally funded major conservation projects (Naturschutzgrofprojekte). 

In 1993, the German Landcare Association (Deutscher Landschaftspflegeverband, 
DVL) was founded as the umbrella organisation for all landcare groups. The DVL 
provides information and support for local groups and is actively lobbying state 
and federal government to develop policy conducive to sustainable landscape and 
regional development. This includes involvement in agri-environmental policy 
making. Landcare groups’ activities are guided by the interests of their members 
but also by the existing local, regional and state plans for landscape and habitat 
preservation. Groups negotiate the common ground among various interests, and 
search for actions that can be undertaken within the existing framework of 
regulations and programmes (Prager, 2009; Prager & Vanclay, 2010). 


Farming and Wildlife Advisory Group in the United Kingdom 


The Farming and Wildlife Advisory Group (FWAG) was established in 1969 
by a group of forward-thinking farmers who were concerned about the dramatic 
loss of habitat and wildlife as a result of the ever-increasing intensification of 
farming methods. FWAG’s mission is to strengthen farmers’ and landowners’ 
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awareness of the natural assets on their farms and encourage them to further 
conserve and enhance them. Their means to achieve this are: to (1) help identify 
ways of integrating environmental goals into farm business plans and day-to-day 
farming operations, and (2) secure agri-environment scheme money for farmers. 

A voluntary committee of local farmers supports each group together with 
representatives from the agriculture industry and environmental sectors to 
ensure that FWAG’s local teams are farmer-led organisations (Cox et al., 1990). 
FWAG partners with many organisations such as government agencies for 
conservation, forestry and rural development; environmental NGOs; trusts 
and corporate partners for information exchange, sponsorship, interpreting 
regulations and communicating farmers’ role to the general public. 

Until recently, FWAG operated throughout England, Wales, Northern Ireland 
and Scotland. In Scotland, FWAG has existed since 1984. In 2009, FWAG Scotland 
was placed into administration after it failed to secure key funding from Scottish 
National Heritage, the nature conservation authority in Scotland (FWAG, 2010). 
Following the cuts, board members at FWAG Scotland decided it was impossible 
to continue despite attempts from both the Scottish Government and National 
Farmers Union Scotland to step in and rescue the charity (Davies, 2009). Of the 22 
experienced advisers that have worked for FWAG Scotland, many are continuing 
to work as independent consultants, thus maintaining their networks. 

The question is whether there are similar organisations that can take the 
place of FWAG Scotland. Despite the existence of large regional partnership 
organisations, production associations or targeted NGO projects, Davies et al. 
(2004) found very few examples of farmer-run or farmer-initiated collaborative 
groups that have environmental outcomes in Scotland. In general, farmers 
appear to cooperate either to manage wildlife problems or to develop a formal 
structure to attract funding and gain formal recognition as farmer representa- 
tives. Examples of the latter form of farmer initiatives documented by Davies 
et al. (2004) have dissolved in recent years because they were limited by their 
ability to find sufficient funds and farmer buy-in. 

Complementing this picture, there is a wide range of groups with a (partial) 
remit in landscape management. There are trusts that follow Hodge’s (2001) 
definition of CARTs (Conservation, Amenity and Recreation Trusts) to some 
extent; that is, they purchase land for their specific purpose including 
Countryside Trusts and Community Development Trusts. In addition, a number 
of partnerships can be identified including Coastal Partnerships, Local Energy 
Partnerships, Wildlife Partnerships and Community Planning Partnerships. 

Overall, there is a great number of different organisations, managing one or 
several parts of the landscape. Some of them (e.g. FWAG, Coastal Partnerships) 
partner with a broad range of organisations from governmental to businesses, 
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which indicates that various social networks exist. However, none of these 
examples stands out as an obvious contact point for smaller initiatives that 
would be able to coordinate activities and provide information to allow for the 
coherent and adaptive management of a given landscape. 


The Distelverein in Austria 


The Distelverein (Thistle Group) was founded in 1987 to tackle the eco- 
logical problems of monotonous agricultural landscapes and the decrease in 
biodiversity. The incentive to set up a partnership and communication forum 
was the heated quarrels between farmers, hunters and conservationists about 
the establishment of a National Park in the Danube—March-Thaya wetlands, 
which is also protected wetland based on the international Ramsar Convention 
(Distelverein, 2009). The group covered the federal state of Lower Austria. 

Equal representation between farming, conservation and hunting interests 
was afforded by parity of the four regular member organisations, the World 
Wide Fund for Nature (WWF), the Naturschutzbund Osterreich (Austrian 
Conservation Association), the Landeslandwirtschaftskammer (Lower Austria’s 
Agricultural Agency) and the Landesjagdverband (Hunting Association Lower 
Austria). Each member had four representatives on the committee. In addition 
to these regular members, the group was open to other members with any 
background. 

The Distelverein contributed substantially to the development of the 
Programme for Sustainable Agriculture (Osterreichisches Programm _ fiir 
Umweltgerechte Landwirtschaft), which was implemented from 1995 onwards. 
The group also supported farmers and communities to develop nature conser- 
vation plans. 

The Distelverein had to close its office in 2009 and terminate staff employ- 
ment. The main reason was financial difficulties due to the need to pre-finance 
preparation and coordination of project proposals. In particular, European 
funding typically comes with a time lag that the four supporting organisations 
could no longer absorb. 

Gaps now occur, in particular with regard to the Natura 2000 areas that the 
Distelverein supported through management and coordination with neighbour- 
ing countries (Danube—March-Thaya wetlands). For anumber of selected Natura 
2000 sites, local steering groups have been set up by the respective state. 
However, the focus of these groups is limited to planning rather than imple- 
mentation and continuous management of the area (Enengel, 2009). 

There is a variety of small-scale project groups for the implementation 
of specified cultural landscapes projects (Kulturlandschaftsprojekte). Penker 
(2006) identified these groups as the only form of community-based landscape 
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governance in Austria. The project groups are supported by an external con- 
sultant from a landscape planning consultancy and work to implement a 
project that typically has a duration of one to three years (Enengel, 2009). 
Strictly speaking, they are more projects than groups because they are 
unlikely to exist as a group beyond the duration of the project. Other net- 
works operate at a national scale but have less of a landscape and manage- 
ment focus. 


Agrarische Natuurverenigingen in the Netherlands 


Agrarische Natuur- en Landschapsverenigingen, or Agrarische Natuurverenigingen 
(ANV) for short, translate as agri-nature and landscape associations. In English 
scientific literature, the groups are often termed ‘environmental cooperatives’ 
(literal translation of milieu cooperatie), although this term was used only by a few 
groups and only in the early days. The origins of ANV lay in the growing unease 
among farmers with the evolving agri-environmental programmes, which were 
viewed as relying too heavily on scientific input and adopting a top-down 
approach (Franks & McGloin, 2007). Farmers felt that government measures 
were too restrictive and preferred regionally based, customised solutions. The 
first group was founded in 1992. 

The ANV are collaborative organisations of farmers and non-farmers who 
work with regional and national agencies to integrate nature management into 
farming. Their activities focus on organising advice and training, habitat and 
species management, as well as submitting joint applications on behalf of 
members (Slangen & Polman, 2002). 

The ANV and their activities, structure and membership are well documented 
(see references in Franks & McGloin, 2007). The number of ANV appears to be 
growing, although some individual groups experience difficulties, such as strug- 
gling to maintain coherence and a group vision (Oerlemans & Assouline, 2004). 

There are umbrella organisations for ANV at the provincial and national 
level. Not all provincial umbrella organisations are members of the national 
organisation Agrarisch en Particulier Natuur- en Landschapsbeheer Nederland (APn). 
This multilevel organisational structure changes according to political priorities 
and regional group interests. 


Comparing the activities and resilience of groups 

Activities 

An overview of the characteristics of the types of groups investigated 
is shown in Table 12.1. These characteristics are now discussed in turn. The 
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kind of activities carried out by the collaborative groups differs among 
groups, depending on the issues that are relevant to the members and to 
the landscape they work in, but also varies with the size of the group and its 
degree of professionalisation. Typically, smaller groups have a more local 
focus, carry out small-scale projects, are built on volunteer effort and are less 
involved in policy development. Their activities involve habitat management 
(tree coppicing, hedgerows), flood protection (dyke banks, flood meadows), 
recreational and tourism infrastructure (walking and cycling paths, educa- 
tional activities, workshops) or species management (meadow birds, frog 
projects). 

Larger groups often have professionals or executive officers and are able to 
implement larger-scale projects, not least because they may cover larger areas 
and more farms. These groups coordinate joint submissions to agri- 
environmental schemes, partner with LEADER local action groups, undertake 
marketing of regional products, implement larger conservation projects, draw 
up farm plans and action plans, lobby politicians for support and cooperate with 
many local and regional government agencies, councils, research institutes and 
NGOs. Leading on from this, all groups are instrumental in implementing 
landscape-related policies by informing their members, helping with applica- 
tions, coordinating on-ground management activities, educating the wider pub- 
lic and monitoring outcomes. 


Networks and stakeholders 


All four types of groups are examples of endogenous development; that 
is, they have been established based on the initiative of local people as opposed 
to groups established due to an exogenous incentive such as a law, regulation or 
subsidy. However, there was also considerable support from a number of other 
actors. For example, the Dutch government had an interest in supporting 
groups and there is recent evidence that social scientists played a considerable 
role in instigating the first ANV (Daniel, 2011). 

According to the membership-based classification by Moore and Koontz 
(2003), groups in all four countries are mixed partnerships; that is, they are 
neither solely citizen-based nor agency-based. Many groups are made up of 
individuals as well as representatives of organisations. Some types of groups 
have a majority of farmer members (some ANV and FWAGs), others have mem- 
bers with a diverse background or involve volunteers from all parts of society. In 
addition, many groups have extensive networks with organisations such as 
government agencies for conservation, forestry and rural development, envi- 
ronmental NGOs, trusts and corporate partners that they utilise for information 
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exchange, initiating joint projects, sponsorship, interpreting regulations or 
communicating their aims to the wider public and policy makers. 


Longevity and resilience 


Comparing the types of groups, it is apparent that the UK groups have 
been around for the longest time. Looking in more detail, however, Scottish 
groups have been established from 1984. FWAG started out with headquarters 
and then promoted local groups. The Austrian group started out as one over- 
arching group but never set up local groups. The Dutch groups appear to be the 
youngest. However, if Landschapsbeheer Nederland (established in the 1970s) is 
taken into account, which has objectives that have become similar to ANV 
objectives in the past decade, one could argue that Dutch groups have existed 
long before the first ANV. 

Until 2009, all of these types of groups seem to have been resilient to dis- 
turbances, although there were many different sociopolitical as well as environ- 
mental changes that have caused disturbances to groups and to the landscapes 
they work in. Currently, for both German and Dutch groups, the overall num- 
bers are stable or increasing and groups are active to varying degrees. In Austria, 
however, the Distelverein has dissolved and, in the UK, the Scottish branch of 
FWAG likewise. The reasons can be traced to internal and external disturbances. 
The groups’ response to disturbance may be adaptation, for example, by re- 
organisation (reduce size, increase size, merge groups) or disintegration. 

External disturbance caused by policy change at the EU level is equal for all 
member states; that is, they all need to adapt to new directives and funding 
regulations as part of European policy reform. How this plays out at the national 
and regional level, as well as national policy will differ. Different organisational 
structures may result in different group responses. German and Dutch groups 
have an umbrella organisation that provides support and advice. Austria had a 
single regional group only, therefore this kind of support structure was missing. 

The reduction of available funding represents another external disturbance. 
In Scotland, Scottish Natural Heritage cut one third of the budget that 
FWAG Scotland expected for 2008/9. In following negotiations, a private trust 
offered to cover the deficit but, by that time, the commitment of involved actors 
was not strong enough to make an attempt to save the organisation. The 
external disturbance was coupled to an internal disturbance: FWAG Scotland 
had become independent from the national organisation in 2008 and struggled 
to remain financially viable without the headquarters’ support. Although 
the former FWAG advisors continue to provide consultancy and some groups 
have been identified that cover parts of FWAG’s remit, there is no group 
which could take its place and provide its coordinating functions to 
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the same degree. However, as the overarching structure of FWAG UK continues 
to exist, it seems easier to re-establish an organisational structure in Scotland 
than in Austria. I assume that if a group that is part of a network dissolves, the 
risk of losing all social capital and social memory is reduced, because the 
umbrella organisation can store data and information and maintain networks 
to a certain extent. 

Looking more closely at the Distelverein, its existence for 22 years despite 
political and structural changes in agriculture indicates that it was a resilient 
social system. Interviews revealed an internal disturbance; for instance, one of 
the four supporting organisations withdrew financial support without which 
it was not possible to pre-finance projects. In addition, the group appeared to 
have achieved its aim (the establishment of a programme for environmentally 
friendly farming, which has recently been integrated into nationwide agri- 
environmental schemes) and the group might have been lacking a common 
vision. 

If a social unit is not resilient, this does not necessarily lead to decreased 
resilience of the whole social—ecological system, as long as there are other units 
that can take over its function. With a variety of conservation groups existing in 
Scotland and Austria, it is likely that these can pick up species or habitat 
conservation activities. However, if there are no other groups or networks that 
continue those activities that enhanced regional identity, took care of areas 
without a protection status or facilitated coordination and conflict resolution, 
then the resilience of the social—-ecological system (e.g. the Ramsar wetland in 
Austria) can be expected to decrease. 


Conclusion 


This chapter unpacked social—ecological systems to take a closer look at 
the resilience of the social subsystems, using the example of local and regional 
collaborative groups involved in landscape management. The cultural land- 
scape is conceptualised as the social—-ecological system that groups are part of. 
The focus was on two questions: (1) what kind of social networks exist that 
support adaptive co-management of cultural landscapes? and (2) which factors 
determine group resilience and what are the consequences of a lack of social 
resilience for the landscape they are part of? 

Based on theory and previous research, the starting point was that adaptive 
and collaborative management is a core component of resilient cultural land- 
scapes. Similar types of groups were identified in four European countries, all of 
which contribute through various activities to the broad aim of landscape and 
habitat management to achieve sustainable rural development. Groups also 
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contribute to social capital (trust and social networks) and to social memory as 
sources of resilience. 

Exploring the resilience of collaborative groups to sociopolitical and environ- 
mental change, I found that various internal and external disturbances impact 
on groups, including financial difficulties relating to funding programmes, lack 
of member or partner support, lack of purpose (where original aims have been 
met) and the lack of an organisational support structure. Without the integra- 
tion into wider networks, resilience is more difficult to achieve. 

The way resilience is built or lost (in line with Walker et al., 2002) needs to be 
explored further. It is crucial to be explicit about the level at which groups are 
investigated: a group might appear to have adapted — as in the example of FWAG 
UK, which still exists although the Scottish branch ceased operating — or it 
appears to lack resilience, when considering FWAG Scotland that existed only 
since 1984 and dissolved in 2009. 

In cases where collaborative groups exist that invest in the long-term man- 
agement of their landscape, these groups resemble the category of adaptive 
manager communities according to the typology of Fabricius et al. (2007). These 
groups are aware of the threats but also take — what appears from their point of 
view as appropriate — action. They often provide leadership and vision, support 
knowledge networks, are an example of polycentric institutions and maintain 
the link between culture and management. However, they do depend on en- 
abling policies and open-minded governmental actors. From a policy perspective, 
it appears more beneficial to support existing social network structures 
(groups) rather than letting them dwindle and then try to recreate networks 
when a need is perceived. Key informants from Germany commented that it 
takes up to two years to gather enough critical mass, motivation and leader- 
ship to establish a group; if a group dissolves, it will take several years before 
stakeholders are receptive to a fresh start. 

The study yielded anecdotal evidence of how a lack of social resilience, that 
is, groups dissolving that had previously carried out management activities and 
maintained networks of various stakeholders, can impact on social—ecological 
resilience. An investigation of individual groups rather than aggregate types of 
groups is needed in order to derive insights on the degree to which these groups 
are a source of resilience in social-ecological systems (Hahn et al., 2008), and to 
which extent we can infer from resilient groups that the whole community is 
resilient (Gooch & Warburton, 2009). Therefore, comparative case studies that 
follow a common methodological framework are a useful step forward. 

It is difficult —ifnot impossible — to make statements about the consequences 
of a lack of social resilience for the social—-ecological system, because this 
depends on many factors working in parallel so that cause and effect cannot 
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be unambiguously attributed. In addition, there are time lags between disturb- 
ance and effect, and both fast- and slow-moving variables need to be considered. 
Reliable findings would require concrete measurements to establish a baseline, 
a similar area as a control case and ongoing monitoring to assess what the 
impact is of resilient or non-resilient collaborative groups on the respective 
landscape. Because boundaries of social systems and ecological systems are 
arbitrary, issues around boundaries remain unresolved. 

Applying resilience theory to social systems and investigating disturbances 
is challenging — and may yield limited insights — due to the complex multi- 
layered nature of disturbances and because social systems consist of stake- 
holders who consciously act, design rules and make decisions to influence the 
systems. Other perspectives can provide valuable insights regarding the role 
of communication and collaborative learning (Daniels & Walker, 2001), gov- 
ernance issues (Newig & Fritsch, 2009; Wallington et al., 2008), the link 
between social capital and participation (Ohno et al., 2010), institutional 
issues (Anderies et al., 2004; Slangen & Polman, 2002) and collaborative 
community-based natural resource management more broadly (Gruber, 
2010; Kellert et al., 2000). 


Note 


1. LEADER is an EU funding initiative for rural development delivered through the second pillar 
of the Common Agricultural Policy. The LEADER approach refers to local action groups made 
up of public and private partners from the rural territory receiving financial assistance to 
implement local development strategies, by awarding grants to local projects. 
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Response strategy assessment: a tool 
for evaluating resilience for the 
management of social—ecological systems 


MAGNUS TUVENDAL AND THOMAS ELMQVIST 


Introduction 


In this chapter our intent is to present a method — response strategy 
assessment — for evaluating the resilience of social—-ecological systems. We will 
describe how key features of social—ecological resilience can be used as a basis 
for a simple and generic analytical tool. This method uses empirical observa- 
tions of stakeholder actions, qualitative or quantitative, as input data. 

We begin with a review of recent thinking concerning resilience-orientated 
approaches to landscape management, making important distinctions among 
three responses to disturbance: coping, adapting and strategic transformation. 
We define and classify ecosystem services as they apply to landscapes, paying 
particular attention to how the ecological scales (where services are generated) 
may or may not coincide in space or time with the social scales where stake- 
holders receive benefits. 

We combine all of these notions in the application of response strategy 
assessment in a cultural landscape in southern Sweden. We conclude that the 
method is a simple application of resilience concepts, with potential for use in a 
variety of cultural landscapes and management situations. 


Resilience-orientated approaches to landscape management 


Resilience-orientated approaches to landscape management are con- 
cerned with how systems respond to disturbance. A disturbance may come in 
different forms, such as stress driven by slow-changing variables or as shocks 
related to fast-changing variables. 


Resilience and the Cultural Landscape, eds. T. Plieninger and C. Bieling. Published by 
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Response strategy assessment 


Resilience is simultaneously dependent on the nature of the drivers that 
exert stress or shock and on the nature of the system under influence of this 
disturbance. A system with few properties that support resilience may be very 
persistent in a stable environment with few and mild disturbances. Likewise, a 
system with properties that contribute to robustness, sturdiness, etc. would not 
be resilient in an overly hostile environment. One needs to explore both the 
properties of disturbances as well as those of the system to estimate the resili- 
ence of a particular system. 

In an engineering situation, one may have a good understanding about the 
kinds of stress impacting on a system, and one may design the components of 
the system accordingly. However, when dealing with complex adaptive systems, 
such as a cultural landscape or any configuration of a social—ecological system, 
the manager knows little about the frequency, intensity and combinations of 
disturbances. The complex nature of the system also makes analytical solutions, 
or precise predictions of system behaviour, impossible to formulate. When 
moving from the concept of engineering resilience to ecological resilience, 
and then to social-ecological resilience (Folke, 2006), one recognises that 
human agency is a major force in social—ecological systems. In light of this, 
social—ecological resilience can be described by three key features: persistence, 
adaptability and transformability (Walker et al., 2004). These do not represent 
independent features of social—ecological resilience, but are closely connected 
concepts. They have a hierarchical relationship, where persistence is a first- 
order response, adaptation a second-order response and transformation a third- 
order response to disturbance. 

Response strategies are deliberate, whereas a response may not be. Strategies 
are the result of decisions by actors. We suggest the following qualifications for 
the three types of response strategy: 


(1) Persistence is manifested by coping strategies. 
(2) Adaptability is manifested by adaptation strategies. 
(3) Transformability is manifested by transformation strategies. 


The proposed terminology is in accordance with the general use of the terms in 
contemporary sustainability discourse. There is, however, some ambiguity in 
the use of the terms. Our ambition is to incorporate key features of resilience 
thinking into manifested and measurable entities that will clarify the use of 
the terminology, and add to the growing toolbox of resilience analysis. 


Social-ecological systems in cultural landscapes 


A social-ecological system is understood here as a complex adaptive 
system where people and human agency are inextricably intertwined with 
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resources provided by biophysical processes. The state of a social-ecological 
system, viewed in isolation from the entire structure and functioning of that 
system, provides insufficient knowledge for the practitioner who wants to 
address a sustainability challenge in a real landscape (Ostrom, 2009). 

Social-ecological systems are composed of multiple subsystems that commu- 
nicate with each other at multiple levels. It is, therefore, of the utmost import- 
ance to specify the system or subsystem of concern — what we call the system in 
focus. We understand resilience as a system-level property, one that emerges 
when the system interacts with a disturbance; as such, it cannot be estimated 
unless the system is clearly delineated. General resilience is investigated in the 
absence of a particular driver or disturbance or with all hypothetical disturb- 
ances in mind. Here deep understanding of the properties of a particular social— 
ecological system is explored. Specified resilience answers the question ‘resili- 
ence of what?’ (as does general resilience), and in addition ‘resilience to what?’ 
(Carpenter et al., 2001). 

As we will demonstrate when discussing an empirical case, the notion of 
specified and general resilience is often not clear, and the terms may blend. In 
addition, one can let the delineation of a social—ecological system emerge from 
the analysis rather than have it fixed from the start. 

At the outset of our analysis, we view the cultural landscape as the physical 
manifestation of a social-ecological system (Found & Berbés-Blazquez, 
Chapter 10). This view is close to the definition given by the European 
Landscape Convention (ELC) (Council of Europe, 2000): ‘An area, as perceived 
by people, whose character is the result of the action and interaction of 
natural and/or human factors’. However, note that this definition of a cul- 
tural landscape relies on a spatial delineation of the system (an area), an 
attribute that does not have to be present when defining a social—ecological 
system. 

For resilience-orientated approaches, one seeks to know how social-ecolog- 
ical (sub)systems, components of the larger cultural landscape, will react when 
faced with disturbance, as well as how this feeds back to and possibly propagates 
into the larger landscape. 


Finding stakeholders in the landscape 


The term stakeholder is understood here as a person who is affected 
by a change in a property of the system in focus through a disturbance; for 
example, a change in ecosystem service delivery. The temporal and spatial 
dimensions of how ecosystem services are generated, and where correspond- 
ing well-being is enhanced, can be used for identifying and connecting stake- 
holders to each other and to the landscape. The most widely used typology is 
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that presented in the Millennium Ecosystem Assessment (MA, 2005), where 
ecosystem services are defined as the benefits humans derive from nature. 
The appropriateness of that typology has been debated and other ways of 
classifying ecosystem services have been suggested (de Groot, 2002; Fisher 
et al., 2009). No one set of categories is useful in all contexts and for all 
purposes. 

For managing human-shaped environments (including the identification of 
stakeholders, dependencies and foci for management), the spatial distribution 
of ecosystems services is important — not just the scope or scale of services. In 
current research, mapping of ecosystem services is often a mapping of benefit 
areas — areas where one harvests or enjoys the ecosystem service. This can be 
seen, for example, in the work of Crossman and Bryan (2009), where four benefit 
layers (ecological restoration, soil, water and atmosphere) are used for identify- 
ing locations where different benefits from restorations would be greatest. 

It is often implicitly assumed that the generation and use of ecosystem 
services are spatially overlapping — although, in many instances, they are not. 
In some cases, the harvest of an ecosystem service benefit will feed back to and 
negatively impact on those ecological processes that generate the benefit, such 
as a fisherman who by harvesting depletes stocks of fish. More often, a change in 
ecological processes will be a consequence of exploitation of other ecosystem 
services by other stakeholders, such as a farmer who exerts stress on stocks of 
fish by intense harvesting of a crop with subsequent eutrophication. This high- 
lights a management challenge. Management of cultural landscapes, especially 
in the form of adaptive co-management, depends on the active engagement and 
participation of local stakeholders. Paramount for the success of adaptive 
co-management is ‘[...] ensuring that the local people reap the benefit of their 
own management actions so that conservation actions are maintained’ (Berkes, 
2007). Clearly this will be a large challenge when the production area for an 
ecosystem service and the benefit area are widely separated in space and time. A 
first important step for sustainable management of a cultural landscape is, 
therefore, to identify the relevant stakeholders in the landscape and to locate 
them in space and time. 

A hierarchical classification of ecosystem services follows a set of causal 
relationships, where ecological processes lead to ecological functions, which 
lead to ecosystem services that lead to ecosystem service benefits, which in turn 
lead to human well-being (de Groot et al., 2010). When data are spatially and 
temporally explicit, the ecosystem framework can be used for setting relevant 
spatial and temporal boundaries for a study. In the process, one may find social 
groups and individual stakeholders who, unknowingly, have a common interest 
in the preservation of a particular ecosystem service, or who have opposed 
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interests due to trade-offs among delivery of ecosystem services. With this 
exploration of causality, relevant stakeholders will emerge. 


Responding to change 


How actors and societies confront and manage different threats or 
disturbances to meet an uncertain future has been extensively studied. For 
example, promoting spatial diversity and crop heterogeneity are strategies in 
the agricultural landscape that have been employed for millennia (Sendzimir & 
Flachner, 2007). The many different solutions to a variety of challenges can be 
classified in many useful ways, depending on the purpose of analysis. Smit and 
Pilifosova (2003) describe attributes commonly used to classify responses to 
climate change, although the logic can apply equally to other challenges. The 
responses include those that are autonomous or planned; proactive or reactive; 
tactical or strategic, and whether they are legal, institutional or financial. 

Risbey et al. (1999) propose using the scale of the decision-making context as 
the basis for categorising decisions. They use three terms: tactical decisions (at 
local scales, based on short-term signals such as weather), strategic decisions (at 
local to regional scales, based on longer-term signals) and structural decisions 
(at the scale of states and long-term signals changing over multiple decades). 

Our typology of response strategies is independent of the spatial or temporal 
dimensions of the decision-making context. Instead, we relate response strat- 
egies to the identity of the social—-ecological system in focus. 


Coping with disturbance 


Coping is often used, simply, to describe the ability to deal effectively 
with a challenge. To cope can also be understood as ‘to have the capacity to deal 
successfully with’ something (Oxford Dictionaries, 2011). In this chapter, we use 
the term coping strategy when the strategy relies solely on the existing system 
configuration. An example would be a fisherman who overcomes the effect of a 
storm ripping apart fishing gear by use of accumulated capital (money) in order 
to buy or repair gear. It could also include the acceptance of deterioration of 
some system property, perhaps community health or degradation of land, with 
the understanding that this is a temporary situation and that stocks will be 
rebuilt when the disturbance recedes. 

This definition differs from that of Fabricius et al. (2007), who use the term 
coping strategy to ‘refer to ad hoc and reactive adaptations aimed at short-term 
survival, where social learning and institutional change are lacking’. This mean- 
ing would, in most cases, conform with our use of the concept, but it is not the 
basis for the definition we use. In our view, a coping strategy does not have to be 
either ad hoc or reactive, and it could include a very elaborate set of actions; 
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however, it would be formalistic and would exploit a system property. Relying 
on coping strategies will actually decrease the resilience of the system, although 
only temporarily if the strategy is successful. 


Adapting to change 


We understand adaptation in a social-ecological system as it is defined 
by IPCC: ‘[...] an adjustment in natural or human systems in response to actual 
or expected [...] stimuli or their effects, which moderates harm or exploits 
beneficial opportunities’ (Parry et al., 2007: 5). Adaptive capacity describes the 
ability of a system to adapt (Barthel et al., 2010). 

Determinants of adaptive capacity have been given considerable attention in 
research in the fields of risk management, natural resources and, lately, in climate 
change (Smit & Wandel, 2006). In the climate change discourse, propositions 
regarding the nature of human adaptive capacity range from considering it to 
be very large (the argument being that people have a history of successful adapta- 
tion) to the acknowledgement that adaptation may come at avery high price, have 
limited transferability and be very slow to implement (Feenstra et al., 1998). 

Whatever strategy is employed to stand strong in face of disturbance, either 
using a command and control philosophy (Holling & Meffe, 1996) or one that 
responds to disturbance by ‘riding’ it rather than by controlling it (Sendzimir & 
Flachner, 2007), managers may face a new kind of disturbance or a disturbance of 
a magnitude that cannot be withstood. When this happens, managers and stake- 
holders have to decide whether to let this new knowledge influence strategies for 
managing future disturbance. In short, they have to decide whether to adapt. 

Viewed this way, an adaptation strategy does not involve actions that differ 
from those used with a coping strategy. Any specific activity by an actor could be 
part of a coping strategy or an adaptation strategy. An adaptation strategy differs 
from a coping strategy only in novelty. If the strategy used is new it demon- 
strates that the manager recognises that adaptation is needed. An example 
could be a fisherman who overcomes the effect of a storm ripping apart fishing 
gear by not only replacing gear but also by redesigning it, making it stronger, or 
perhaps increasing monitoring and awareness of weather conditions so that 
gear can be sheltered as a storm approaches. Adaptation strategies, if successful, 
increase the resilience of the system. 

Key to adaptation is learning, for instance, using new knowledge for 
re-evaluating appropriate responses to disturbances. From the literature on 
adaptive management, social learning and group learning, the idea of multiple- 
loop learning has emerged (Armitage et al., 2008). This is a framework for 
highlighting different degrees of reflection in learning and decision-making. 
Single-loop learning describes fixing errors from existing routines; something is 
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identified as not working and hence fixed. Double-loop learning occurs when 
the framework for learning and decision-making itself (including implicit 
policies and values) is questioned and revised. Triple-loop learning occurs 
when overarching governance norms, on which both single-loop and double- 
loop learning rest, are questioned and possibly revised. The three levels in this 
multiple-loop framework for resource management describe a cognitive hier- 
archical series of reflections in the context of social learning. Our typology, 
when applied as a simple tool for evaluation of resilience, focuses again on the 
identity of the social—ecological system, and is neither dependent upon under- 
standing the process of learning nor decision-making, even though the inner 
workings of these processes could provide vital information about how cultural 
landscapes can be more efficiently managed. 


Strategic transformation 


A transformation strategy, as a response to disturbance, differs from an 
adaptation strategy in that the decisions made and actions taken change the 
identity of the system. When a transformation strategy is used, this is a conse- 
quence of the manager recognising that coping strategies, as well as available 
adaptation strategies, will be insufficient to counter system failure. 

In a conservation context, examples of failure can be the local extinction ofa 
species or the population of a species at a site being lower than a prescribed 
minimum (McCarthy & Possingham, 2007). More generally, we understand the 
failure of social—ecological systems as the failure of systems to provide services 
or goods upon demand (Naeem, 1998). This definition of failure depends upon 
how a system is defined and delineated, that is, upon its identity. 

In a real landscape few, if any, systems are explicitly defined, and hence it is 
not evident when a system fails. Cultural landscapes can nevertheless be 
explored, and social-ecological (sub)systems of interest may emerge (i.e. be 
defined) during research. 

In a case study (Tuvendal & Elmqvist, 2011) fishermen were interviewed 
regarding their dependence on water quality. The vulnerability of the individual 
fisherman was exposed, and adaptive strategies developed in response to 
decline in the catch were shown to be few (basically relying on alternative 
sources of income from having a camping site, by driving a truck at night, 
etc.). These responses were interpreted as precursors to transformative change, 
when switching full-time to the secondary income would force fishermen to 
give up their primary identities. These fishermen exemplify a deliberate trans- 
formative change, a transformation strategy, where the identity of being a 
fisherman (in this case, they had been fishing for generations) is given up for a 
system identity of a higher order — being a family provider. Rather than 
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continuing to rely on fishing as a primary income and eventually not being able 
to make ends meet, this identity is given up for a greater good. The same 
individual was tied to several system identities: the fisherman, the family, the 
community of fishermen consisting of fishermen who know and help each 
other, and a wider social-ecological system, the biosphere reserve where the 
community of fishermen interacts with other social groups. 

Coping, adaptation and transformation strategies are all pursued by stake- 
holders in order to avoid a forced transformative change of the system with a 
corresponding system identity that is deemed undesirable — in other words, an 
unintentional and undesirable regime shift. 


Response strategies in practice: the case of the Helge 
a catchment in Sweden 


Here we provide an example based on an empirical case study from the 
Helge a catchment in southern Sweden. We demonstrate how the ecosystem 
service framework and resilience thinking can have value as heuristics, gener- 
ating simple methods for exploring a deep understanding of cultural land- 
scapes. The study was conducted in 2009 and 2010 (see Tuvendal & Elmgqvist, 
2011, for more in-depth analysis and an account of methods). Data on stake- 
holder perception and actions presented in this chapter were collected using 
semi-structured interviews with a sample of the farmers (Leech, 2002). 

Even though the urgency and scale of the challenge may be of a different 
magnitude to that in other landscapes of the world, we argue that the manage- 
ment challenge in our case study has some generic features. These are: (1) a 
change in a slow-moving variable has reduced social—ecological resilience, (2) 
benefit areas and production areas for ecosystem services are spatially separa- 
ted, and (3) not all causes behind the disturbance can be addressed at a local or 
regional scale. It is reasonable to assume, therefore, that some aspects of meth- 
ods and management solutions developed for this landscape can be of interest 
in other human-shaped landscapes. 

The watershed of river Helge a stretches some 150 km north to south, with a 
width of 50km east to west (Figure 13.1). The entry from the north to the 
floodplain is distinct, with an 11-metre drop of the river Helge a from a forested 
landscape to a lowland agricultural floodplain, one of Sweden’s most productive 
agricultural areas. The Kristianstads Vattenrike Biosphere Reserve (KVBR) is 
situated in the floodplain in the south. It was established in 2005 and covers 
the part of the floodplain that falls into the municipality of Kristianstad. The city 
of Kristianstad, with 33 000 inhabitants, is highly susceptible to flooding and 
protective measures include embankments and pumps. 
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Figure 13.1. Map of the Helge a catchment in southern Sweden. Design: L. Jansen. 


The core of the biosphere reserve represents a series of seasonally flooded mead- 
ows close to the river, 35 km in length, and declared a Ramsar Convention site in 
1975. The KVBR has been described as an area under adaptive co-management, with 
a multitude ofactors and local stewards engaged and actively participating in differ- 
ent aspects of management and problem solving, with support and facilitation by 
the biosphere reserve office (Schultz et al., 2007). Central management activity is 
performed by the 60 farmers using the meadows for haymaking and grazing. They 
maintain the area as a habitat of seasonally flooded grassy meadows (Figure 13.2), 
which is unique in Sweden. 


A challenged biosphere reserve 


In the summer of 2007, the water table in the river Helge a was 
extremely high. It reached a record high of +1.76 m asl in July. This was the 
most severe summer flooding since data collection began in 1905. The mead- 
ows normally experience flooding during the winter months, November to 
April, with water receding in time for agricultural practices to begin for the 
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Figure 13.2. One group of stakeholders on the seasonally flooded meadows are 
farmers. Hay making and grazing are necessary activities to maintain this unique 
Swedish habitat that stretches 35 km along the Helge a river. Kristianstad city is in the 
background. Photo: M. Tuvendal. 


summer season. A winter flooding is considered in a positive light by farmers: 
‘We have a saying: if there is no flooding, there will be no winter’; and ‘it’s a 
prerequisite for regrowth, it brings nutrients to the soil’ (quotations from field 
interviews). 

In addition to high water tables in the summer of 2007, something happened 
to the water quality. Many observed that the river water was darker, more 
brownish than usual (Figure 13.3). This phenomenon was featured in several 
articles in the local press, and the topic of ‘brownification’ became a topic of 
public concern. When the water finally receded and the grassy meadows were 
exposed (Figure 13.4), farmers made a novel observation: ‘There was a brown 
coating on the grass, like it was painted.’ ‘You could scrape it off with your 
finger-nail but rain did not wash it away.’ Large areas of grassland were coated 
with some kind of deposit. Managers of the biosphere reserve voiced a concern 
about how this might influence the floodplain and the biosphere reserve (per- 
sonal communication, managers of KVBR). 

Brownification, when surface water becomes increasingly dark, is a phenom- 
enon observed not only in southern Sweden but also in other parts of northern 
Europe, Great Britain and North America. The colour of water is strongly asso- 
ciated with the concentration of dissolved organic compounds (DOCs), although 
other factors may contribute (Worral & Burt, 2009). The identities of the drivers 
behind the increased levels of DOCs in many waterbodies are contested, a 
currently unresolved scientific issue with considerable scientific attention. 
Four particular drivers are suspected: reversed acidification (i.e. decreases in 
acidification), climate change, change in land cover and land drainage (Evans 
et al., 2005; Monteith et al., 2007). 
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Figure 13.3. Colour of surface water in the river Helge a as measured at Torsebro — 
where the river Helge a enters the floodplain and the Kristianstads Vattenrike 
Biosphere Reserve. Markers are for July and August, 2007 and for July and August, 
2006. Source: coordinated recipient monitoring (SRK), hosted by SLU, Sweden. 


Stakeholders perceive disturbance 


The ecosystem service framework formed the basis for setting the 
spatial and temporal boundaries for this study. Brownification, or more 
generally the change in ecosystem service delivery, was explored to deter- 
mine which ecosystem service benefits and associated stakeholders were 
affected. In this chapter, we focus on one group of identified stakeholders: 
farmers on the seasonally flooded meadows in the Kristianstad Vattenrike 
Biosphere Reserve. Grazing and haymaking on the seasonally flooded 
meadow were identified as two benefits depending on the ecosystem serv- 
ice water quality in the river Helge a. Farmers use the meadows for breed- 
ing beef cattle suitable for grazing on low-yielding land, breeding race 
horses and raising dairy animals. Nature conservation, with payments in 
the form of subsidies from the EU and Sweden, is an important goal in 
itself for many. 

In July 2007, the meadows were flooded before hay could be harvested. 
Some of the animals grazing on the meadows could move to higher ground 
by their own accord. Others were cut off by the water, and had to be evacuated 
under dramatic circumstances. The water table was not only unusually high, 
the meadows were also under water for an unusually long period of time: ‘[. . .] 
it was unique not to have access to your land for two months’. A consequence 
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Figure 13.4. Discoloured grass: (a) the arrow (1) marks discolouration that could be 
scraped off (2) but not removed by rain; (b) the extent of the flooding (3) was imprinted 
on the meadows with a distinct border between dark brownish uncut grass and light 
green meadows at a higher elevation. Photo: H. Cronert. 


was a reduced harvest of hay (used for winter fodder) as well as reduced grazing 
during the summer of 2007. Costs increased because farmers had to buy 
supplemental fodder for the summer and/or the following winter. A slower 
growth rate in beef cattle, the summer period being the most important for 
growth, led to a lowering of the slaughter weight: ‘The average weight at 
slaughter dropped from 312 kg to 274 kg’; and also: ‘There were fewer animals 
ready for slaughter.’ 

One of the farmers lost 15 animals, 12—15-year-old cows, from piroplasmo- 
sis, a tick-borne parasitic infection with high mortality in cattle. ‘Despite 
watching them around the clock 15 died [...]’. This outbreak was brought on 
by having to hastily evacuate 80 animals plus calves from the rising flood, and 
the only lands available for grazing were close to a forest — a habitat for ticks. In 
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addition, 15 animals aborted their calves. These animals, consequently, had to 
be impregnated late in the season, disturbing the calving seasons in the 
following years. 

Both the location and the area of the land where evacuated animals are 
placed are important. When the density of animals is suddenly increased, 
animals may be hormonally affected and come into heat. One farmer reported 
that very young animals became pregnant, which led to several complications 
during calving the following year (2008). Another effect was reduced harvest of 
hay, not only in 2007 and 2008 but ‘[...] surprisingly the harvest in 2009 was 
lower than in 2008, approximately 1 000 kg/ha compared to 1 700 kg/ha during a 
normal year’. 

Farmers are used to variability in weather, with shifting seasons. The com- 
bination of exceptional flooding in July and a peak in the colour of water, 
however, constituted a challenge new in both quantity and quality: ‘If it is 
clean water, and it then recedes it’s not such a disaster. But with this brown 
coating, the grass is unusable [...]’. The affected grass was neither grazed nor 
cut as normal. In part, this was due to the direct effects of the flooding: ‘[...] in 
July the water table was so high that we didn’t dare use the machines at all — 
you’ll damage the soil [.. .|’. In part, it was due to brownification. Farmers were 
unwilling to use the grass as winter fodder as they observed that animals 
avoided grazing grass with residual deposition. This resulted in grass from 
the summer of 2007 remaining in the summer of 2008. This hindered new 
grass from growing, in some places creating ‘patches of bare soil’. The grass 
remaining from 2007 was mixed into the 2008 harvest, resulting in ‘low 
quality of hay’. 


Stakeholders respond 


Farmers responded to the disturbance by employing a range of strat- 
egies (Table 13.1). Most we classified as coping strategies, with many as adapta- 
tion strategies. We argue that the relationships among the three categories of 
response strategies used by stakeholders provide a measure of resilience 
towards the disturbance. Simply put — if only coping strategies were employed, 
neither adaptation nor transformation was necessary. If only transformation 
strategies were used or forced transformations were observed, then the disturb- 
ance was of a magnitude or quality towards which the stakeholders (and the 
system) were not resilient. Any combination among the strategies provides a 
qualitative and context-specific measure of resilience of the social—ecological 
system in focus. 

Coping strategies describe the capabilities or resources used to successfully 
deal with a disturbance. In this case, they included using capital to buy fodder, 
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Table 13.1. Responses to disturbance following the flooding of 2007 according to a sample 
of farmers (nine respondents). Data were collected using semi-structured interviews. The 


number of statements coded as indicating coping, adaptation and transformation 


strategies, respectively, were 51, 30 and 2. 











Status Coping strategies Adaptation strategies Transformation 
strategies 
Applied Use capital to buy fodder Learning what to do until - 
strategies Grow winter fodder on next time 
other lands Be better mentally prepared 
Move animals temporarily Acquire land unaffected by 
Dependence on meadows is _ flooding 
only minor Be more observant of signals 
Rely on stubbornness in nature 
Rely on luck Do not keep heifers on 
Diversified income: real meadows 
estate business, grow Initiate a dialogue on 
crops/vegetables, have flooding prevention with 
land to let authorities 
Low costs: inexpensive land, Have agreement with 
inexpensive fodder and neighbour for building a 
inexpensive buildings pen on his land in case of 
Diversified land: low lying emergency 
and more elevated, a 
small fraction is on the 
meadows 
Claim force majeure towards 
management contract 
entitling subsidies 
Rely on subsidies 
What if Buy fodder Reduce number of livestock Leave the meadows 
more Conviction: ‘don’t believe = Leave some land on the entirely 
often that “2007-event” will meadows and shift to Undetermined 
‘2007- come more often’ higher ground strategy: ‘can’t 
events’? buy fodder every 
other year’ 








Source: based on Tuvendal and Elmgqvist (2011). 


using unaffected land to grow winter fodder and relying on stubbornness to 


have the energy to pull through. Farmers also mentioned that they, in compari- 


son with unfortunate neighbours, had a business strategy with diversified 


income streams or low costs. As examples, they were able to use inexpensive 
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land for grazing or they had access to inexpensive fodder (a by-product from the 
production of spirits in Ahus). 

Coping strategies have a limit to their effectiveness; that is, the strategies 
have some property that can be exhausted. The fact that adaptation strategies 
were used by farmers indicates that coping strategies were deemed as inad- 
equate. Successful coping strategies used by some farmers can provide inspira- 
tion for choice of adaptation strategies by others. Interestingly, only a few of the 
adaptation strategies mentioned mirror a stated coping strategy. To ‘acquire 
land unaffected by flooding’ matches the strategy of ‘having diversified land’, 
and perhaps also the strategy of ‘only to a lesser extent being dependent upon 
the meadows’. Being ‘better mentally prepared’ is to some degree related to the 
strategy of ‘relying on stubbornness’. All other mentioned adaptation strategies 
are of a novel quality, dissimilar from stated coping strategies. How and to what 
extent this learning from peers took place could be explored, but it was not 
pursued in this study. 

Limitations to adaptation were also mentioned. As an example, fewer ani- 
mals on the meadows would not be an option ‘because a high pressure of 
grazing is essential on these meadows to maintain good quality grazing’. 

A transformation strategy, abandoning the seasonally flooded meadows, was 
indicated when farmers were asked to imagine a scenario with summers like 
that of 2007 happening more often in the future. The scenario was plausible 
according to the trajectories of the proposed drivers of brownification and 
flooding. 


Conclusions 


Is a disturbance threatening core values? Should management actions 
be taken or not? An estimation of the resilience of social—ecological (sub)sys- 
tems could help decision makers to answer these questions. Response strategy 
assessment can be a valuable tool in this regard, as it provides managers and 
other actors with an estimate of the resilience of the studied system. Its sim- 
plistic design makes it easy for interested managers to utilise. 

A response strategy assessment can build on quantitative as well as quali- 
tative data, or on a combination of the two. Using qualitative data to reveal 
stakeholder perceptions, as in the present case, provides a rich basis for 
assessing stakeholders’ response strategies. Additional interviews with stake- 
holders and relevant experts could indicate how appropriate, feasible and 
effective the strategies are likely to be. Strategies can target a specific threat 
or they can be nonspecific. The latter are likely to support general resilience 
more effectively. Examples of nonspecific adaptation strategies in Table 13.1 
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are to ‘be better mentally prepared’, and to be ‘more observant to signals in 
nature’. 

We argue that a deeper understanding of the response strategies used by 
stakeholders provides an estimate of the resilience of associated social—ecolog- 
ical systems. We have applied a typology of stakeholder responses where per- 
sistence is manifested by coping strategies, adaptability is manifested by 
adaptation strategies and transformability is manifested by transformation 
strategies. How stakeholders and systems respond to disturbance indicates 
actual context-specific resilience. This differs from and complements research 
into determinants or predictors of adaptation and vulnerability (Smit & Wandel, 
2006). 
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Introduction 


Transhumance is a seasonal migration of livestock between summer 
pastures (highlands, usually northerly latitudes) and winter pastures (lowlands, 
southerly latitudes). Matching a herd’s need for forage with seasonal peaks in 
pasture availability assures the best year-round supply of feed for the animals 
(Manzano-Baena & Casas, 2010; Ruiz & Ruiz, 1986). Transhumance is one of the 
many customary practices developed by ancient Mediterranean societies to 
cope with an unpredictable and highly fluctuating climate. It creates a cultural 
landscape that includes a complex mosaic of habitats, each varying in extent 
and productivity during the year. In addition, transhumance creates social 
interactions and connections that would not occur without it. The social and 
ecological characteristics of transhumance landscapes, in turn, shape the eco- 
system services they provide. 

In Spain, transhumance reached its peak during the Middle Ages with the 
official formation of the Council of the Mesta, an association of transhumant 
livestock herders whose main objective was to defend their rights in the con- 
flicts with sedentary farmers and local livestock raisers as they migrated among 
seasonal pastures. During its peak, the number of sheep involved in these 
movements came to be almost four million, with herds covering distances of 
up to 700km along a network of drove roads protected from damage and 
intrusion, twice a year. With the breakdown of the Merino breed monopoly 
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and its valuable wool during the nineteenth century, a continuous decline of 
transhumance in Spain began. During the twentieth century, the use of rail 
transport has gradually taken the place of herding along drove roads. 

Nevertheless, transhumance in Spain has made it into the twenty-first cen- 
tury, although on a much smaller scale and with a different structure. Winter 
and summer pasturelands are still connected by a well-established system of 
drove roads that was granted legal protection in 1995, in recognition of the 
services the system provides for the maintenance of extensive grazing and local 
breeds as well as ecological corridors, while acting to link society and nature 
(Gomez Sal & Lorente, 2004). This network extends over c. 125 000km and 
occupies c. 422 000 ha (0.83% of the country), and is formed by royal drove 
roads (cafiadas reales), whose legal width is c. 75 m, and smaller trails known as 
cordeles (c. 37 m) and veredas (c. 20 m wide). 

In this chapter, we use the ecosystem services framework to analyse how 
transhumant practices contribute to resilience building. In doing so, we: 
(1) characterise the whole range of ecosystem services provided by transhu- 
mance cultural landscapes at different scales; (2) discuss the links between the 
ecosystem services identified and social—ecological resilience, and (3) address 
how resilience building works in practice in transhumance landscapes. 
Finally, we provide some insights for the overall management of cultural 
landscapes. 


Conceptual framework: resilience in transhumance 
cultural landscapes 


Transhumance landscapes can be considered cultural landscapes that 
have been shaped over many centuries of pastoral activities through the adap- 
tation of herder management practices to a harsh and highly fluctuating envi- 
ronment (Herzog et al., 2005). To analyse resilience in transhumance cultural 
landscapes, we first developed a conceptual framework based on complex 
systems and resilience theory (Berkes et al., 2003; Folke, 2006). In this context, 
transhumance landscapes can be understood as social—ecological networks 
(Janssen et al., 2006), that is, networks of biophysical and social flows generated 
and maintained by the movement of shepherds and livestock. Under this frame- 
work, social—ecological resilience is understood as the capacity of the trans- 
humance landscape to absorb recurrent disturbances so as to retain essential 
structures, processes and feedbacks (Walker et al., 2004). We assume that part of 
this capacity lies in the capability of transhumance landscapes to continue to 
deliver ecosystem services that are essential for human livelihoods and societal 
development (Adger et al., 2005). 
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Following Carpenter et al. (2001), to assess a system’s resilience, one must 
specify which system configuration and which disturbances are of interest; in 
other words, the resilience ‘of what’ and ‘to what’. In our case study, we will 
analyse the resilience of the transhumance landscape (conceived as a complex 
social—ecological network) to external drivers of change like economic market 
forces, agricultural policy changes, sociocultural and institutional changes asso- 
ciated with globalisation, as well as direct drivers such as climate change and 
other environmental external disturbances. 

We assume that the current transhumance landscape configuration, based 
on the maintenance of livestock movements on foot, configures a desirable 
state. We therefore consider social—ecological resilience as a positive emergent 
property of the system, with resilience building as an objective to be promoted 
in the face of global environmental change. 


The Conquense Royal Drove Road as a case study 


The transhumance landscape of the Conquense Royal Drove Road 
(CRDR) comprises a summering area located in the eastern part of Montes 
Universales (Teruel, Guadalajara and Cuenca provinces), a wintering area 
located in southeastern Sierra Morena and the southern fields of La Mancha, 
and the drove road itself, which crosses the central Iberian plateau (mostly in 
the provinces of Cuenca and Ciudad Real) (Figure 14.1). 

The summering area is characterised by semi-deciduous and coniferous for- 
ests (largely transformed by humans in pine plantations), mixed with patches of 
fodder crops. Winter pasturelands are more dispersed and are located in low- 
lands characterised by a typical Mediterranean dehesa landscape (Plieninger & 
Bieling, Chapter 1). Finally, the drove road consists of a 75-m wide and approx- 
imately 410-km long corridor crossing predominantly cultivated areas (mostly 
vineyards, sunflowers, cereals and olives). 

From July to November, sheep flocks and cattle herds avoid the hot and dry 
Mediterranean summer by staying in the high mountainous areas, where they 
find refuge, food and water. In early November, when the snow begins to cover 
mountain pasturelands, most herds start a 25- to 30-day journey, crossing the 
central plateau on foot, moving towards the warmer pasturelands of the winter- 
ing areas located at southern latitudes and lower altitudes, where livestock 
remains for about six months before returning to the north in early June 
(Figure 14.1). 

Even though not all ecosystem services identified are directly linked to trans- 
humance, the maintenance of transhumance landscapes is. Pasturelands and 
agrosilvopastoral systems in the summering area are strongly dependent on the 
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Figure 14.1. The transhumance network of the Conquense Royal Drove Road, 
including summering and wintering areas. Design: L. Jansen. 


presence of livestock and climatic limitations make any other type of cattle or 
sheep management very difficult. In fact, the generalised decline of transhu- 
mance in some municipalities has come together with the disappearance of any 
livestock farming practices. In the wintering area (as in most of the Iberian 
Peninsula), dehesas are suffering deterioration in two ways. The forest cycle has 
been disrupted and oak stands are ageing due to failure of tree regeneration 
(Plieninger, 2007). This process has been connected to the over-exploitation of 
estates, which is partially caused by the sedentarisation of previously trans- 
humant herds. As for the CRDR, it is reasonably well maintained because 
there are livestock drives twice a year, but most of the drove roads in Spain 
have deteriorated severely due to abandonment. 

According to official livestock movement permits granted in 2009, a total of 
87 shepherds with 57 769 heads of sheep were transhumant in our study area. 
This represents a reduction of 60% in the number of shepherds and 55% in the 
number of animals compared to the figures recorded in the same area 18 years 
ago (Bacaicoa et al., 1993). Moreover, most current transhumant shepherds use 
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trucks to move their livestock, with only 15 shepherds with 8886 sheep and six 
shepherds with 1184 heads of cattle (for meat and for bullfighting) walking the 
CRDR on foot in 2009. 

To identify the range of ecosystem services associated with the different 
areas of the transhumance landscape, comprising the wintering and sum- 
mering pasturelands as well as the drove road, a thorough literature review 
and 58 semi-structured interviews with key informants were carried out 
(February to September 2009). Interview partners were selected through a 
snowball method and included: shepherds, 33%; decision makers, 23%; farm- 
ers, 21%; hunters, 19%; employees from the tertiary sector, 8%; researchers 
from academia, 6% (Figure 14.2). The acknowledgement of ecosystem serv- 
ices directly or indirectly dependent on transhumance was achieved by 
comparing scenarios with and without transhumance, where all other var- 
iables were as similar as possible (biogeographic locations, ecological con- 
ditions, sociocultural realities and economic conditions; Oteros-Rozas et al., 
unpublished data). 

The discussion regarding the links between ecosystem services and social— 
ecological resilience in transhumance landscapes is based on three pillars. 
Firstly, a literature review has been carried out. Secondly, an expert panel (five 
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Figure 14.2. Percentages of interviewees that acknowledged each ecosystem service 
in the three areas (related to the total of interviewees; n=58). MA, Millennium 
Ecosystem Assessment classification (2005). 


Ecosystem services and social-ecological resilience 


researchers from academia and two members of environmental NGOs) and, 
thirdly, the authors’ review of historical trends of transhumance in the study 
area were used to better understand these links for the case of transhumance, to 
identify critical tipping points and to analyse how the system has responded to 
disturbances and coped with external drivers of change. Finally, throughout the 
investigation, participant observation of researchers accompanying herders 
during transhumant journeys along the drove road for three years and living 
together in the summering area for months has been a key source for a deeper 
understanding of the links between transhumance, ecosystem services and 
resilience. 


Social-ecological resilience and ecosystem services in 
transhumance landscapes 


Changes in ecosystem structure and processes alter the resilience of 
social—ecological systems and this has profound consequences for services that 
humans derive from ecosystems (Chapin et al., 2000). Resilient social—-ecological 
systems are able to absorb large impacts without change in fundamental ways 
and, therefore, they can cope, adapt or reorganise without loss of their capacity 
to generate ecosystem services (Folke et al., 2002). Hence, it is expected that 
there is a strong link between social-ecological resilience and the ecosystem 
services associated with transhumant practices. 

A total of 25 ecosystem services were acknowledged by experts and inter- 
viewees in the three areas that conform to the network (summering, wintering 
and across the CRDR; Figure 14.1). Of these, eight were classified (MA, 2005) as 
provisioning services, five as regulating services and twelve as cultural services 
(Figure 14.2). In addition, biodiversity conservation was acknowledged and 
evaluated as a support for maintaining ecosystem services flows. 

A discussion follows here on the links between ecosystem services provided 
by transhumance landscapes and social—ecological resilience. 


Provisioning services 


Provisioning services are critical for resilience as they contribute to 
food sovereignty and allow a diversification of sources of income for local 
people (Adger, 2000). Interviewees from the summering area, more frequently 
than elsewhere (summering area: 27%; drove road: 13%; wintering area: 5%), 
acknowledged provisioning services, as this is the original core zone for the 
transhumance along the CRDR. The local population has been historically 
linked to extensive livestock practices and this is still an important economic 
activity in the area. 
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Food production is now the main objective of transhumant practices. Although 
satisfaction of basic dietary needs of pastoralists does not rely on their own 
production of food, the economic sustenance of pastoral families is completely 
dependent on it. Some transhumant families also have home gardens and/or 
hens, therefore diversifying their sources of food and income and reducing 
their vulnerability to market changes and the impact of future climatic changes. 
Both gardens and chickens benefit from the side products of pastoral production. 
In addition, gathering of wild plants was identified by 22% of respondents as an 
important ecosystem service. In the three areas, people collect mushrooms, 
asparagus and other wild plants from their grazing areas and particularly along 
the drove road. Some of these products (especially mushrooms) can fetch quite 
high prices in the local markets (e.g. up to 35 Euro/kg for Boletus edulis). 

The risk of decreasing functionalities and provision of services in specific 
food systems becomes high when a society has been heavily affected by a 
weakened or attenuated public sector and a loss of market structures (Pingali 
et al., 2005). We believe that transhumance is a good example of this. 
Conversations of herders witnessed during participant observation as well as 
the interviews allowed us to identify some of the main drivers of change: global 
economic competition and the loss of local markets for products, together with 
sanitary and legislative restrictions (mainly from the EU), have forced shepherds 
to enlarge their herds in order to achieve economic profitability and, therefore, 
to face new challenges (e.g. more difficulties for moving, necessity of larger 
grazing areas and more labour). 


Regulating services 


Regulating services have been related largely to ecological resilience, 
especially in terms of human disasters regulation, nutrient cycling, and soil 
formation and ecological connectivity (MA, 2005). The most frequently recog- 
nised regulating service in this case study was fire prevention (51% on average), a 
service highly related to livestock consumption of inflammable biomass. Soil 
fertility provided by livestock manure in the drove road (17%) and wintering 
areas (42%) and tree regeneration (29% on average; mainly holm oaks in dehesas 
and pines in the summering area) were also mentioned (Figure 14.2). 

The importance of fire prevention associated to consumption of inflammable 
vegetal material by grazers has largely been documented (e.g. Folke, 2006; 
Ruiz-Mirazo et al., 2011). The recent decrease in grazing pressure due to the 
abandonment of livestock farming is one of the major land use changes that has 
led to the recovery of vegetation (Le Houérou, 1993) and the increase in accu- 
mulated fuel (Rego, 1992). As a consequence of the abandonment of land and 
traditional practices, fire events have increased and landscapes are becoming 
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more homogeneous (Moreno & Oechel, 1994) and, therefore, more vulnerable to 
environmental changes. 

Extensive and mobile livestock contributes to soil fertility, increasing pro- 
ductivity (G6mez Sal, 2003). For instance, as herders explained in the interviews, 
the customary practice of redileo (extensively applied in dehesas and still in use) 
is crucial to control soil fertility. It consists of enclosing sheep in a limited area at 
night in order to fertilise the soil with their dung and moving this enclosure 
every three or four days. 

Additionally, as was mentioned before, transhumance is contributing to 
maintaining dehesas in wintering areas, not only by guaranteeing the presence 
of extensive livestock systems (against current trends of abandonment or over- 
exploitation) but also by avoiding the impact of year-round grazing pressure on 
holm oak renewal, which is the worst current threat to the continuity of these 
ecosystems (Pulido & Diaz, 2005) 

Finally, Bunce et al. (2006) found that drove roads acted in the past as 
ecological corridors for connectivity, but further research is required to deter- 
mine their current and future role because of the widespread disruption that 
has taken place in the network. Livestock drove roads are a special case of 
ecological corridors, the structure of which usually includes other types of 
linear elements, such as tracks, hedgerows, fences, rivers, etc. (Bunce et al., 
2006). The conservation of their structure and their use by the livestock, in 
connection with the extensive system of pasturelands, may determine their 
role for conserving species and ecosystem functioning (Pineda et al., 1991). We 
suggest that, through the dispersal of seeds (Manzano & Malo, 2006) and spores 
by livestock as well as the association of this mobile livestock with insects and 
birds, the network of drove roads has an interesting option value: contributing 
to the connectivity of protected areas in the face of current patterns of 
climate change. 


Cultural services 


Cultural services are important for social—ecological resilience because 
of their direct contribution to social and cultural capital building and main- 
tenance (e.g. Folke et al., 2005). A wide diversity of cultural services was acknow- 
ledged in this study case (12 services perceived by 22% of interviewees, on 
average). During the fieldwork, it became clear that cultural identity is the 
essence of transhumance survival today. This identity was widely recognised 
and recalled during the interviews (acknowledged by 34% of the interviewees, 
on average), especially in the summering area (50%) and during participant 
observation. Both from the society’s and the pastoralists’ points of view, identity 
factors are grounded on people’s sensitivity and we believe they constitute 
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powerful tools for the reinforcement of the ‘sense of place’ in transhumance 
landscapes. 

Traditional ecological knowledge (as defined in Berkes et al., 2000) is embed- 
ded in the local culture and environment; it is dynamic, constantly adjusted and 
adapted to new circumstances, evolving through a combination of long-term 
ecological understanding and learning from crises and mistakes (Berkes & 
Turner 2006; Olsson & Folke 2001). It increases the capacity of social—ecological 
systems to deal with crises and maintain resource flows in changing and uncer- 
tain conditions (Berkes et al., 2000; Folke et al., 2003; Olsson et al., 2004). This 
ecosystem service was acknowledged by 40% of the interviewees, on average. 
Participant observation during the transhumant travel and in the summering 
and wintering areas revealed that, currently, the transhumant model relies 
heavily on the transmission of traditional knowledge for coping with uncer- 
tainty, as limitations in pasture and water availability are frequent. Especially 
while travelling, herders deal with many small perturbations (crossing high- 
ways and cities, unexpected fires, conflicts with local farmers, etc.). Other 
aspects of traditional ecological knowledge are those associated with the 
nomadic lifestyle during spring and autumn trips (ie. camp setting, ways of 
cooking, legends and stories told during the journey, plant gathering and rabbit 
hunting), which constitutes an opportunity for its transmission to younger 
generations and as a social networking mechanism. 

Recreation services associated with transhumant practices are currently 
gaining importance because the drove road serves as an open public space for 
leisure activities and as an environmental education asset. The folkloric aspects 
of this traditional practice are very appealing for the society, and some tourism 
enterprises in Spain have taken advantage of this fact. We believe that recre- 
ation activities can be a social asset for environmental awareness, reinforcing 
social support for transhumance activities, enhancing social—ecological resili- 
ence, and as a way of transmitting traditional ecological knowledge. Social 
acknowledgment of the importance of transhumance shown by other people 
to pastoralists contributes to reinforce their self-esteem, encouraging young- 
sters to engage. 

Transhumance in the Iberian Peninsula has traditionally connected very 
different and disparate populations, cultures and ways of life, meaning a cul- 
tural way of exchange. Human communities benefit from the exploitation of 
ecological edges (Turner et al., 2003), and we believe the drove road can be 
considered as a continuous edge that increases the diversity of ecological and 
cultural capital upon which people can draw for their livelihoods. Human 
societies living ‘on the edge’, both ecologically and geographically, in terms of 
their access to the resources of two or more ecosystems, are likely to be more 
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flexible and resilient than people experiencing more homogeneous environ- 
ments (Turner et al., 2003). Local societies of the transhumance landscape are 
benefiting from their social interaction and synergies wherein people exchange 
material goods and learn from one another. This so-called ‘edge effect’ adds 
value to transhumance because it brings together people, ideas and institutions 
(McCay, 2000), making people from different ecological and cultural areas share 
and interact. 


Biodiversity conservation 


In addition to the previously mentioned ecosystem services, biodiver- 
sity conservation was widely recognised by interviewees as a benefit provided by 
the system. Biodiversity conservation positively affects resilience in two ways: 
(1) by harbouring a wide range of species that are potential colonists to repopu- 
late disturbed regions, and (2) by triggering ecological processes and therefore 
ecosystem services and functions through diverse functional groups (Chapin 
et al., 1997). 

In the same way, herbivore movements increase resilience by: (1) affecting 
communities and ecosystems as a consequence of direct and indirect effects on 
other above- and belowground consumers, predators and nutrient cycles, and 
providing plants with opportunities for regrowth, and (2) creating mosaics of 
patches with varied functions, incrementing habitat heterogeneity and land- 
scape diversity (Coughenour, 2007). Moreover, Adger et al. (2005) argue that 
biodiversity enhances resilience if species or functional groups respond differ- 
ently to environmental fluctuations, so that declines in one group (or one 
species) are compensated by increases in another. In any case, in dynamic land- 
scapes such as cultural landscapes, biological diversity provides insurance, 
flexibility and risk spreading across scales (Folke, 2006). 

Large herbivores may act as keystone species that determine diversity for the 
rest of the system. Herbivore movements, either through ecological engineering 
(Jones et al., 1994) or through landscaping (Sinclair, 2003), result in patch 
dynamics that derive in meta-stability or persistence at large scales. Some of 
these effects involve generation of spatial heterogeneity, biodiversity maintain- 
ing and spatial food webs (Coughenour, 2007). 

Finally, the resilience of ecosystems also depends on the ecological memory 
provided by mobile link species and their support areas, generating buffer 
capacity and opportunity for reorganisation (Folke, 2006). Through these pro- 
cesses and interactions, herbivore movements effectively integrate landscape 
subelements into a landscape meta-ecosystem, for instance, forming a social— 
ecological network (Lundberg & Moberg, 2003). 
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History of social-ecological resilience 
in transhumance landscapes 


As we will elucidate here, both human or social nodes and non-human 
or ecological nodes in transhumance landscapes plus their connections have, 
presumably, passed through different crises, thus reinventing the network. In 
our opinion, transhumance in the CRDR has been demonstrated to be a highly 
resilient system, having survived many disturbances of diverse origin and mag- 
nitude without losing its main essence and functionality. From this viewpoint, 
looking into past crises and the response behaviour of the social—ecological 
network when confronted with disturbances can help to not only understand 
the evolution and structure of present transhumance landscapes in the 
Mediterranean basin but also analyse possible future scenarios under conditions 
of global environmental change. 

Folke et al. (2003) proposed four elements for building resilience in social— 
ecological systems: (1) learning to live with change and uncertainty; (2) nurtur- 
ing diversity for reorganisation and renewal; (3) combining different types of 
knowledge for learning, and (4) creating opportunity for selforganisation. As we 
will discuss as follows, transhumance landscapes have survived for centuries 
incorporating these four elements and, looking into the future, these will 
probably be important determinants. 

The loss of the Spanish monopoly of wool production in Europe after the 
Napoleonic Wars (c.1800) resulted in a sharp decline in the number of sheep and 
a crisis of related institutions (Ruiz & Ruiz, 1986). As a consequence, trans- 
humant livestock rearing redirected the economic outcome from textiles to 
food production. Current trends in global markets (e.g. Chinese emergent textile 
industry caused a ~30%-45% annual increase in wool prices during the last three 
years, and up to a 95% increase in 2011) might reallocate economic value in 
wool. Market fluctuations, social changes, historical conflicts, changing policies 
and weather uncertainty have sculptured the resilience of transhumance land- 
scapes, demonstrating their capacity for learning to live with change and 
uncertainty. 

In 1943, livestock began to be transported by train (Abellan, 1979; Bacaicoa 
et al., 1993), as this allowed herders to avoid the difficulties and uncertainties of 
the one-month walking trips and had lower costs. For about 60 years, the train 
was the most common means of transportation until road networks were 
improved and enlarged during the last decades of the twentieth century, mak- 
ing the use of truck transportation more comfortable both for animals and 
shepherds (Manzano-Baena & Casas, 2010; Ruiz & Ruiz, 1986). As soon as the 
state railway company decided to eliminate livestock trains, most shepherds 
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chose truck transport for transhumance (Bacaicoa et al., 1993). However, some 
shepherds explained how they regained local knowledge about the drove road 
by learning from elder shepherds who had walked it, and they went back to 
transhumance on foot. The survival of social-ecological memory after a change 
caused by the external factor of railway development, along with the good 
condition of the drove road, may have allowed this reorganisation of the system. 

Recent increases in the price of oil (and, therefore, in truck transportation 
costs) and of fodder have stimulated other shepherds to return to transhumance 
on foot. As they explain, the fact that the drove road is still in use has encour- 
aged them and made a small revitalisation possible. In this context, we believe 
that social and ecological memory provides the framework for coping with new 
challenges and threats, and a diversity of available strategies offers a chance for 
reorganisation and renewal. 

In 2006, a few cases of bluetongue disease were recorded in some countries, 
and preventive sanitary restrictions were applied all around Europe, limiting 
livestock movements. This drastically reduced the numbers of transhumant 
shepherds and livestock (according to official livestock movement permits 
granted by local agrarian offices). However, in spite of the many social and 
economic difficulties that livestock rearing is currently facing in Spain (accord- 
ing to shepherds), we have witnessed a recovery in the number of transhumant 
herds in the last three years. We consider that contemporary interest stemming 
from various sources, including a renewed political and management concern 
for the activity, the interest in organic products by consumers and nature 
tourists, and the relevance for historical, ethnological, anthropological and 
ecological research, combined with local knowledge and interest in this historic 
system, are supporting efforts for a proper valuation of transhumance land- 
scapes by combining different kinds of knowledge (i.e. experimental and ex- 
periential knowledge). 

We believe that the flexibility of transhumant pastoralists and their ability to 
cooperate in order to use existing social, economic and political structures as 
well as ‘new’ ones (such as the commercialisation of their products within 
sustainable consumer networks, official quality certifications and the creation 
of associations) will determine the future resilience of the transhumance land- 
scape. Creating opportunities for self organisation, in the form of strengthening 
social networks, reinforcing transhumance institutions and empowering indi- 
viduals so as to ensure a constant flow of demand, a proper valuation of products 
and social and institutional support to transhumant practices, is probably the 
most important challenge for their future. 

Economic, social and ecological disturbances have forced system compo- 
nents to adapt by learning (e.g. improving pastoralists’ techniques) or by 
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selection (e.g. some pastoralists go bankrupt). Individuals, their social rela- 
tions and social networks are the glue that holds together adaptive govern- 
ance (Folke, 2006). We have witnessed (like Galvin et al., 2007) how 
pastoralists with the strongest social capital (e.g. large transhumant families 
in which members help each other) have been and still demonstrate to be the 
best able to withstand disturbance. In this sense, the recovery of the tradi- 
tional practice of moving livestock on foot is being possible now only where a 
strong network of mutual support between pastoralists is maintained (McCay, 
2000). 


Insights for resilience management in cultural landscapes 


Some insights and management implications for a wider context can be 
derived from the presented case study. We consider that major external drivers 
are threatening social—ecological resilience in the Mediterranean basin, particu- 
larly: the specialisation and intensification of agroecosystems, the loss of 
medium-impact traditional agrarian practices such as transhumance, and the 
increase of dependence on external economic subsidies (Evaluacién de los 
Ecosistemas del Milenio de Espana, 2011). Fraser (2007) found that these three 
factors stand out as common in historic cases where different environmental 
problems caused famine. Even though the Spanish context is not likely to suffer 
from such a critical scenario, we suggest that reflection is needed on whether 
current policies are contributing to the enhancement or to the reduction of 
social—ecological resilience in transhumance landscapes. 

In this sense, we propose some intervention strategies that might increase 
the resilience of transhumance cultural landscapes and that could also be 
applied to other extensive agroecosystems: 


(1) Strengthening the diversity of income sources for extensive, customary 
and small-scale farmers and the diversity of ecosystem services provided 
by the cultural landscape they safeguard so that society would better 
value these activities. The diversification of new touristic offers, for 
example, can be an option value for the future. In case of deep economic 
crisis affecting provisioning services, a diversity of income sources could 
be an insurance against bankruptcy, thus guaranteeing the survival of 
transhumance. 

(2) Capturing social—ecological value in the market values of products 
derived from agrarian extensive systems and public financial support 
schemes so that economic profitability is ensured. The increasing 
pressures of globalised trade and international markets and the 


(4) 


(5) 
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resulting competition with more intensified systems are among the 
main drivers behind transhumance decline. The meat produced by 
transhumant herds has not yet been certified or tagged under any 
official entity. Considering that it has been recognised as having 
particularly beneficial organoleptic qualities (Alegre, personal 
communication, 2002), it could easily be commercialised through 
alternative and high-quality market networks. 

Improving social recognition of ecosystem services associated with 
cultural landscapes dependent on traditional practices so that it could 
impact positively on the maintenance of these activities. Education and 
communication strategies (e.g. environmental education, 
documentaries and museums) aiming to promote public awareness can 
contribute to the necessary sociocultural changes for a sustainable 
future. 

Reinforcing social capital through rebuilding local institutions; building 
on small-farmers’ ability to adapt and reorganise; assisting them to 
better understand new opportunities of commercialisation networks; 
supporting local trade arrangements and interaction between local 
populations and small-farmers; reconstructing the capacity of 
communities to find rapid, flexible solutions to problems and to balance 
power among the various interest groups and stakeholders, and 
safeguarding traditional ecological knowledge and its transmission to 
new generations. 

Protecting the commons, like communal pasturelands and the drove 
roads network so that these resources stay accessible to farmers and 
shepherds. Most of transhumant pastoralists and extensive peasants in 
general are landless and, therefore, rely on the access to communal 
territories in order to make their movement on foot possible and their 
activity viable and economically profitable. 

Developing new institutional frameworks for adaptive governance 
seems critical for enhancing resilience in cultural landscapes. 
Conventional ‘command-and-control’ management practices that have 
prevailed in the recent past should be set aside in favour of more 
adaptive (‘learning by doing’) co-management approaches (Holling & 
Meffe, 1996). This entails the sharing of management power and 
responsibility through multiple institutional links involving both 
horizontal and vertical cross-scale interactions (government agencies, 
NGOs, local communities, user groups) and the building of mutual trust 
among the partners through feedback learning. Moreover, taking into 
account that the ecological and social processes that determine 
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landscape dynamics occur at different scales, new polycentric 
governance schemes (Ostrom, 1998), with multi-level, nested 
institutional arrangements, should be developed to manage the 
complexity that lies behind cultural landscapes, while promoting 
innovation, learning and adaptation. In the face of climate change, 
adaptation and flexibility of institutions to allow mobility will be 
fundamental. 


Conclusions 


The disappearance of livestock movements has increased vulnerability 
of cultural landscapes associated with transhumant practices. Transhumance 
constitutes an important enhancer of social-ecological resilience in 
Mediterranean cultural landscapes through the provision of a wide range of 
ecosystem services. This traditional livestock raising system provides a good 
example of the importance of wider acknowledgement and visibility of exten- 
sive agrarian practices. 

Attention should be paid to traditional management practices, such as trans- 
humance, that safeguard the valuable cultural landscape as an integral part of 
sustainable land use and provide flexibility and mobility in response to climate 
variability. In this sense, the ecosystem services framework can be very useful 
for elucidating these benefits. 





Figure 14.3. A herd of 2600 sheep moving along the Conquense Royal Drove 


Road on their way back to the summering areas (Serrania de Cuenca). Photo: 
E. Oteros-Rozas. 


Ecosystem services and social-ecological resilience 


In the context of uncertainty that accompanies the global environmental 
change, the resilience framework can facilitate the understanding of the role 
traditional practices can play in the future. The study of social-ecological resili- 
ence in cultural landscapes related to traditional practices provides us with a 
look into the past, allowing us to learn from past crises and adaptations and to 
include this knowledge in forthcoming decisions. Both the cultural landscapes 
and the social-ecological resilience toolboxes can help in dealing with complexity 
and uncertainty when looking for a future in a changing world. Surely systems 
such as transhumance that have developed in response to climatic uncertainty 
have much to offer (Figure 14.3). 
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and Austria 
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Introduction 


Worldwide homegardens are an integral part of rural and urban social— 
ecological systems. Often these gardens are small, not market orientated, not 
easily detected by outsiders and managed through low input practices. These 
might be reasons why they are neglected in agronomic research. In comparison, 
landscape planning and urban planning do focus on gardens, often from a recrea- 
tional or environmentalist point of view, but highlighting less their important 
multifunctional contributions to the owning household and the community as a 
whole. Links between homegardens and the resilience of homegarden managers, 
their livelihood systems and rural landscapes still remain under-explored. To 
bridge this gap, this chapter investigates how homegardens contribute to 
increase social-ecological resilience of homegarden owners and the local com- 
munity as a reaction to political and socioeconomic changes in Cuba and Austria. 


The Cuban context 


Many Cubans have witnessed the revolution in 1959, the US trade 
embargo since 1961 and the economic crisis, termed ‘Special Period’, following 
the collapse of the Soviet Union. These political events served to create constant 
changes in their lives, as regards changes in laws and living conditions, food 
security, access to markets and even religious freedom. Cubans also endure 
hurricanes on a regular basis. 
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To help people cope with persistent low food availability, basic food, like rice 
and beans, was made available on ration cards. Fruit, vegetables and dairy and 
meat products need to be sourced elsewhere to complement the rationed food. 
Homegarden production was intensified and even though ‘in the last years the 
situation in Cuba improved, food supply from homegardens is vital’ (Wezel & 
Bender, 2003: 48). 

Cuba offers free healthcare for the whole population. However, due to the 
economic crisis, access to medical care seems increasingly difficult, with long 
waiting periods for operations and no available medicine in stock. Healthcare 
and access to medicine can be enhanced and accelerated when paid for with 
hard currency, the Cuban Convertible Peso (CUC) (Moret, 2008). However, a 
major part of the population has only very limited access to CUC as most people 
are employed by the state and receive their salary in Cuban Pesos (CUP). Cubans 
thus resort to traditional medicinal plant knowledge and growing a selection of 
medicinal plants in their own gardens. Many Cubans rely heavily on the so- 
called remedio casero (home remedies). 

In Cuba, the Santeria religion ‘is recognised as the country’s leading religion’ 
(Levins, 1993: 54). As the Cuban population stepped from a period of suppressed 
religious freedom into the Special Period of economic crisis, religious know- 
ledge, which is often linked to environmental and medicinal plant knowledge, 
regained recognition (Buchmann, 2009, 2010; Moret, 2008). 


The Austrian alpine context 


In eastern Tyrol (Lienz district, Figure 15.1), the historical form of 
agriculture has been mountain cereal grazing (Netting, 1981), with arable farm- 
ing and dairy cattle as main components of the subsistence system until the 
1970s. Large parts of today’s meadowlands (Figure 15.2) were once tilled up to 
1700 m asl. Farming systems in eastern Tyrol have been in a process of change in 
the past decades. 

The cultivation of cereals, fibre crops and field vegetables has almost com- 
pletely disappeared, due to changing economic, social and political circum- 
stances. Nowadays, the landscape is dominated by meadowland in the lower 
zones, where hay is produced for winter fodder, and by pastureland in the 
higher alpine zones, where cattle remain throughout the summer. Wherever 
possible, farmers replaced traditional technologies by modern tools and machi- 
nery. Today, the economy of mountain farms in eastern Tyrol is based on cattle 
breeding, milk production and timber harvesting for cash income. Farming 
is also combined with different kinds of off-farm labour and, in addition, 
federal subsidies provide a significant source of income. Farmers diversify their 
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Figure 15.1. Location of the Austrian case study, Lienz district, eastern Tyrol. 
Design: L. Jansen. 


subsistence strategy by offering beds for tourists, processing farm products, 
keeping sheep, goats, pigs, hens or bees, as well as managing homegardens, 
orchard gardens and small vegetable plots. 

Until the late 1950s, infrastructure in eastern Tyrol was basic. Villages in remote 
areas were inaccessible except by foot or horse carts. No medical services, including 
veterinary doctors, were present. Farming was subsistence based only. No cash was 
available for buying food or paying services. As a consequence, local people well 
versed on medicinal plants and homemade remedies were the only source of 
knowledge in cases of diseases and accidents. Today, healthcare is ensured through 
health insurance for all Austrians, easily available medicine and services by medical 
doctors in the region, a district hospital, an air and ground ambulance and phar- 
macies. Nevertheless, over the past years, homemade remedies regained popularity. 

Almost all inhabitants of eastern Tyrol are catholic and catholic customs still 
play an important role in the seasonal calendar for a significant proportion of 
local people, especially rural farmers. 
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Figure 15.2. Homegarden at 1350 m asl in Kartitsch (Tyrol, Austria) with small 
greenhouses for controlling frost (in foreground), and pastures, meadows and 
farmhouses (further back). If rain is expected, mown grass that still is not dry is hung 
on small wooden racks. Tall rag (behind the bush) was used in former times for drying 
cereals in autumn. Photo: B. Vog]-Lukasser. 


Theoretical framework 


Resilience 


In the context of social-ecological systems, the study of resilience 
investigates how a society deals with change and how the capacity of renewal 
and innovation is provided (Berkes et al., 2003; Leach, 2008). Resilience is mostly 
used to describe the capacity for adaptation despite adversity (Manyena, 2006) 
and is widely seen as a desirable system property and a key to sustainability in 
ecosystem management (Nelson et al., 2007). In order to cope with unexpected 
sudden impact of hazards, as well as to create long-term resilience to adverse 
conditions, humans continuously have to adapt their lifestyles and practices 
(Adger et al., 2005). Local farmers may be well aware of the constant possibility of 
changes and there is ‘growing evidence that the acknowledgement and con- 
frontation of uncertainty adds to resilience’ (Gunderson, 2003: 38). 


Traditional ecological knowledge 


Successful local adaptation activities are often based on long-term ex- 
perience and build upon proven local knowledge (Berkes et al., 2000; Sillitoe, 
1998). Local agricultural systems such as homegardens reflect various adaptations 
and understandings on how to best manage natural resources and to ensure 
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sustainable production and reliable returns. This investigation of homegarden 
management and related practices therefore draws upon local ecological know- 
ledge, also termed traditional ecological knowledge or indigenous knowledge. Such 
knowledge is embedded in the local culture and environment (Raedeke & Rikoon, 
1997); it is dynamic, constantly adjusted, tried and adapted to new circumstances 
(Ellen & Harris, 2000; Warren et al., 1995). 


Homegardens 


In homegardens the ‘integrated concept of humans-in-nature’ (Berkes 
et al., 2003: 3) is reflected. Worldwide, they present small-scale social-ecological 
systems that are embedded in larger social-ecological systems. Homegardens 
are managed by family labour and are located within the compounds of indi- 
vidual houses (Fernandes & Nair, 1986; Vogl et al., 2004). Owing to low capital 
requirement and labour costs, they are suitable for resourcing poor and small- 
holder farming situations and thus increase self sufficiency and reduce vulner- 
ability to climatic, biological or market impacts (Kumar & Nair, 2004). 
Homegardens are continuously adapted with the aim of satisfying the material, 
nutritional and spiritual needs of the household and have various structures, 
depending on ‘available space, plant diversity and isolation’ (Esquivel & 
Hammer, 1992: 16). Most homegardens are relatively small compared to agri- 
cultural fields, with the average size of a tropical homegarden being usually 
much less than a hectare (Fernandes & Nair, 1986; Howard, 2006). Tropical 
homegardens are commonly arranged to imitate forest layers, creating condi- 
tions for low-growing, shade-loving, climbing and other plants (Fernandes & 
Nair, 1986). A common practice that is also applied in temperate homegardens is 
to grow small numbers of many species, creating high agrobiodiversity (Vog]l- 
Lukasser & Vogl, 2004; Vogl-Lukasser et al., 2010; Watson & Eyzaguirre, 2002). As 
a result of high agrobiodiversity in homegardens, essential nutrients and micro- 
nutrients are provided on the doorstep, enhancing the dietary diversity of the 
household. Dietary diversity is key for human well-being, especially in regions 
where the staple food, or in the Cuban case the rationed food, does not contain 
sufficient micronutrients and people may suffer ‘hidden hunger’, that is micro- 
nutrient malnutrition, and resulting diseases (Johns & Sthapit, 2004). 


Methods 


Research in Cuba was undertaken in and around the city of Trinidad, 
Sancti Spiritus Province, central Cuba (Figures 15.3 and 15.4). The first author 
visited Trinidad in 1999, 2006 and 2007, gaining insights of changing laws and 
living conditions over a period of eight years, including the preparation of the 
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Figure 15.3. Location of the central Cuban case study, city of Trinidad, Sancti 
Spiritus Province, Cuba. Design: L. Jansen. 


transmission of power from Fidel to Ratil Castro. The research on homegardens 
was conducted with 25 cultivators in May—June 2006. The sample includes eight 
homegardens mainly cultivated by men, eight by women and nine that were 
cultivated by couples. 

Research in Austria was undertaken in the district of Lienz (eastern Tyrol). 
The second and third author started systematic research on homegardens in 
that area in 1996, in 196 homegardens, and have monitored the management of 
agrobiodiversity and related traditional ecological knowledge in several pro- 
jects since then (Vogl-Lukasser et al., 2007, 2010). In Tyrol, the homegardens are 
mostly cultivated by women (Figure 15.5). 

Sampling and data collection in Cuba and Austria was realised according to 
Vogl et al. (2004). Standard ethnobotanical research methods were used, includ- 
ing an intensive literature review, homegarden inventories, cultural domain 
analysis, open and semi-structured interviews, market surveys and participant 


The role of homegardens in strengthening social-ecological resilience 267 


— | 


a 





Figure 15.4. The outskirts of Trinidad (Sancti Spiritus province, Cuba), with the Sierra 
del Escambray (Topes de Collantes National Park) in the background. The lush trees 
and shrubs between the houses are managed in homegardens. Photo: C. Van der Stege. 





Figure 15.5. A gardener watering ornamental plants, herbs and vegetables in a 
homegarden at 1300 m as] in Assling, Tyrol. In the background are the Lienz 
Dolomites. Photo: B. Vogl-Lukasser. 


observation (Bernard, 2006; Martin, 1995). Care was taken to interview elderly 
informants as well as other age groups in order to gain an ‘explicit historical 
perspective’ (Vogl et al., 2004: 290). The site-specific methods are described in 
Buchmann (2009) for Cuba and in Vogl and Vog]-Lukasser (2003) for Austria. 
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In order to grasp the different elements that form resilience, we identified 
and linked homegarden practices and related social mechanisms with various 
forms of capital.’ We used a combination of definitions on capital from a live- 
lihood and development practices perspective (DFID, 2006) as well as from a 
social—ecological resilience and research perspective (Berkes et al., 1998) to 
determine the assets that people use to enhance resilience. 


Composition of homegardens and their uses 


Flora 


The surveyed 25 homegardens in Cuba were locally defined as patios (9), 
solares (6), conucos (7), and sitios (3). There is a high variability in floristic compo- 
sition between the homegardens investigated. Only four out of the 182 docu- 
mented species are likely to appear in a typical homegarden of the area 
investigated (Figure 15.6). These species are banana (Musa acuminata Colla), 
avocado (Persea americana L.), lime (Citrus aurantifolia Swingle) and sweet-scent 
(Pluchea odorata L.). Not one species could be found in all of the homegardens. 
Most species have multiple uses and the following percentages reflect the main 
use category selected for each plant species. Of all plant species (100%=182) 





Figure 15.6. A typical Cuban homegarden in the peri-urban or rural landscape. 
Although it looks rather disorganised, it is managed and the owner knows exactly 
which plant species form part of this garden. Photo: C. Van der Stege. 
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grown in the homegardens investigated, 39% were reportedly mainly or exclu- 
sively used for medicine, followed by ornamental use (24%), plants for consump- 
tion (23%), rituals (13%) and very few plants with ‘other’ uses, such as for musical 
instruments or for construction (1%). 

In eastern Tyrol, the population of cultivated plant species across all 196 
homegardens studied — locally called as Garte or Gartl — is made up of 587 plant 
species. The floristic composition is highly variable. Only 13 species are found in 
more than 50% of the homegardens surveyed; 155 species can each only be 
found at one location. On average, 42 species are cultivated in an individual 
homegarden. The most frequently cultivated plant species are lettuce (Lactuca 
sativa L. var. capitata L.), chives (Allium schoenoprasum L. ssp. schoenoprasum), parsley 
(Petroselinum crispum Mill. convar. crispum) and cabbage (Brassica oleracea L. var. 
capitata alba L.). The cultivated plants are used in a variety of different ways. The 
largest number of species can be allocated to the category ‘decoration’ (420 
species). Far fewer species are used for food or drink (147 species) or as spices (58 
species). The cultivated plants are also used for medical purposes (79 species), 
tools/services such as shade, children’s games (58), traditional customs (43), 
animal fodder (37), veterinary purposes (13), living fences (11) or green manure 
(4). Multipurpose species are common. All women farmers grow plant species 
for family use. Garden produce is commercialised from only 18 gardens. Eighty 
per cent of the women, however, report that the garden produce is also given 
away as a barter or gift. The properties of plants respond to a wide array of the 
families and the rural communities’ needs. 


Nutritional subsistence through homegardens 
In the surveyed Cuban homegardens, 148 plant species are used for food 
(including use as drink and/or spices). The most frequently encountered food 
plants were banana (Musa acuminata Colla), avocado (Persea americana L.), papaya 
(Carica papaya L.), guava (Psidium guajava L.), mango (Mangifera indica L.), lime 
( 
( 
(Annona squamosa L.). 
In the gardens of eastern Tyrol, 147 plant species are used for food. These 


Citrus aurantiifolia (Christm.) Swingle), sweet basil (Ocimum basilicum L.), orange 
Citrus sinensis (L.) Osbeck), bell pepper (Capsicum annuum L.) and custard apple 


species cover most of the planting space and are grown with a higher abundance 
than plant species used for other purposes. In the food category, herbs and spices 
dominate in species diversity and vegetables dominate in abundance. Women 
report that producing home-grown food is the main motivation for managing a 
garden. They say that it is important for them to know where produce comes 
from, but also that it can be harvested rapidly on demand. New crops important to 
families and those from abandoned plots around the homesteads (e.g. broad bean, 
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Vicia faba L.; potato, Solanum tuberosum L.; turnip, Brassica rapa L. ssp. rapa) were 
introduced and are now grown in the homegardens. Through this development, 
homegardens have increased in size and labour demand. 


Medicinal subsistence 


In the Cuban homegardens, 105 different plant species were documented 
to be used medicinally. The medicinal plants used most frequently and those that 
are used to treat multiple illnesses are found in many homegardens. In Trinidad, 
if a family member falls ill and does not cultivate a particular medicinal plant in 
their own homegarden, the needed plant material (e.g. leaves) will be searched for 
by asking neighbours or relatives. The sick person often already knows which 
homegarden in the neighbourhood harbours the desired plant. If the treatment 
was successful and the plant is considered as likely to be used frequently in 
future, they may ask the neighbour for more plant material, with the aim to 
propagate and cultivate the desired species in their own garden. 

In eastern Tyrolean homegardens, 82 species with medicinal purposes 
are grown. Women report that now medical supply for humans as well as 
for animals is always guaranteed and is affordable. Nevertheless, the treat- 
ment of digestive troubles, colds and inflammation, for example, is still 
based on home-made remedies. Women are increasingly introducing spe- 
cies used for medicinal purposes from surrounding ecosystems into the 
homegardens. This is due to new patterns of seasonal mobility with 
reduced visits to remote areas, which do not allow them to gather needed 
medicinal species such as St. Johns-wort (Hypericum perforatum L.) ‘along the 
way’ any longer. These plants have been introduced into the garden to 
ensure their availability when they are needed. 


Ornamental plants 


In Trinidad, 79 ornamental plant species were recorded in 25 home- 
gardens. Households with homegardens harbouring most ornamental plants 
also have the most secure access to the Cuban Convertible Peso (CUC). These 
homegarden owners can afford to buy food products on the market, instead of 
having to cultivate them, thus leaving more space for ornamental plants. They 
have the advantage of better access to medicines and medical care, as medicine is 
available mostly if paid for in CUC. Therefore, families with access to CUC do not 
need to grow medicinal plants nor depend on the social networking through the 
gift-giving of useful plants. Another important factor explaining the general high 
occurrence of ornamental plants seems to be pride and status. Women, in partic- 
ular, were proud to be able to present their roses, jasmine and orchids. In a society 
where it is difficult to distinguish oneself, indeed where the dominant political 
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Figure 15.7. House in the Valle de los Ingenios, ~8 km east of the town of Trinidad. 
This example shows how separate garden spaces are dedicated for different uses and 
plant species. The front garden harbours more ornamentals, while food and 
medicinal plants are planted in the backyard. Photo: C. Van der Stege. 


ideology actively discourages it, and where buying decorative items is rarely a 
possibility, the ability to cultivate beautiful ornamental plants seems to be one 
way to ‘stick out from the crowd’ (Figure 15.7). 

In eastern Tyrol, the highest number of species can be allocated to the 
category of ‘decoration’ (436 ornamental plant species in 194 gardens). 
Ornamental species are used to decorate the garden, cemeteries and churches, 
and to make bouquets for the houses. One hundred women farmers report that 
the pleasure of gardening is a reason to manage a garden. This pleasure is closely 
related to the colourful appearance of ornamental plant species in gardens. The 
species composition in eastern Tyrol includes ornamental species that are 
agrestals (weeds) in meadows and arable plots and that were beloved because 
of their beauty. As the arable plots were abandoned, these species were intro- 
duced into the gardens (Vog]-Lukasser et al., 2010). 


Ritual plants 


Within the Santeria religion, ritual plants are used in shrines, cere- 
monies, as medicine, protection and lucky charms among other uses. Ritual 
plants are found in abundance in Trinidad’s homegardens and are presented 
with pride. It appears that this pride has been regained after overcoming the 
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period of political denunciation of religions in Cuba. In the past, yerberos 
(herbalists) specialised in harvesting plants from the wild and were the main 
providers of ritual plants. However, as Santeria priests pointed out, the 
Marxist-Leninist period created a generation with few competent herbalists. 
During this period of ‘over 30 years of suppression of herbal medicine practice’ 
(Moret, 2008: 339) that is closely linked with ritual plant use, few young 
yerberos entered into apprenticeships. Today, commercial harvesters are 
increasingly taking over the role of the ritual botanical specialists (Moret, 
2.008). Possibly grounded in the distrust of the competence of young yerberos 
as well as commercial harvesters, followers of the Santeria religion cultivate a 
variety of ritual plants in their homegardens (for a complete list of these plant 
species, see Buchmann, 2010). 

In eastern Tyrolean homegardens, 43 species are grown for use in certain 
customs, such as species with symbolic value in religious events, like rosemary 
(Rosmarinus officinalis L.), garden peony (Paeonia officinalis L. ssp. officinalis) and 
willow (Salix L. sp.). The diversity of plant uses is one of the key characteristics 
of ritually important plant species. Marigold (Calendula officinalis L.), for exam- 
ple, is used in food preparations (colouring of soups and butter, to garnish 
meals), in medicinal preparations for humans and animals, as cut flowers for 
bouquets and herb bunches or as garden decoration. In addition, marigold, 
along with other species, is used ritually in herb bunches on Assumption Day, 
August 15th, where these herb mixtures receive church blessing. Blessed herbs 
are said to be more effective in curing diseases. Another ritual use is fumiga- 
tion of the farmhouses at the end of the year with all blessed herbs including 
marigold. If, in summertime, thunderstorms are approaching, a fire is litin the 
stove and the blessed herbs are burned to safeguard the farmyard. 


Managing homegardens 


Sourcing and exchange of plant material 


Access to new and healthy plant material is a basic requirement for the 
successful diversification of plants grown in homegardens. In the studied 
gardens, plants were sourced through the market, by gathering from the 
countryside and through social networks. 


Plant collection 


In Cuba and Austria, plants are collected from the wild to a certain 
extent. ‘Wild’ refers here to species collected from secondary forests and 
swidden fallows or other sites that are not continuously cultivated or part of 
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an agricultural programme (Cuba: fallow plots, national park; Austria: alpine 
summer grazing grounds, former arable plots and adjacent agroecosystems). 
The collected plant material is usually multiplied by propagation and passed 
on to other households. In Trinidad, an extensive social network was seen to 
operate from the rural areas, where the wild plants are collected, towards 
urban areas. The plants are handed to city gardeners via a chain of friends 
and family links. In eastern Tyrol, parents might give their children, who study 
or work in urban areas, herbal teas and garden products as presents during 
their visits at home. 


Non-monetary exchange 


In both countries, most of the plants are passed on without payment. In 
Cuba, this may be due to the fact that every paid private transaction of goods 
requires a licence. Medicinal plant exchange in Cuba appears to be grounded in 
the lack of affordable medicine and the need to share resources within the 
community as planting space is limited, especially within the city. 

Sourcing of plant material without payment (barter, plants from predeces- 
sors, gift-giving, spontaneous growth, collecting in the wild) was found in 
Austria for 42% of all plant species grown in the homegardens. Easy access to 
garden shops and seed retailers has not replaced this kind of non-monetary 
exchange. 

Gift-giving and reciprocity may be understood as a kind of loan or insurance, 
exchanging not only plant material but also enhancing social ties within the 
community both being of advantage for future needs. Folke et al. (2003: 362) 
argue that ‘diversity as part of resilience provides complex social—ecological 
systems with the ability to persist in the face of change. Managing complex 
systems implies spreading risks and creating buffers’. The key to this system is a 
guarantee of access rights. 


Community homegarden 


In Trinidad’s and eastern Tyrol’s homegardens, diversity appears to be 
achieved and enhanced through ‘socially merging’ the homegardens within a 
community through reciprocity and gift-giving, as if creating one large com- 
munity homegarden. The high diversity within the community homegarden 
plant pool is beneficial as long as the inhabitants know in which garden to find 
desired plants and continue to share those. 

In Cuba, the community provides a more predictable ‘market’, in the sense of 
an outlet for products in exchange for what could be called social capital, as 
compared to monetary profit that may be received through the official farmers’ 
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markets. The insecurity of frequently changing market policies is thus avoided 
through the security of the community. 

In eastern Tyrol, the gardens of relatives in the extended family and of 
neighbours especially are seen as a social community garden, and relatives 
frequently rely on the produce or even the processed products of the ‘sister’s 
or the mother’s garden’, without growing the desired species in their own 
gardens. Austrian farmers would not link the diversity of plants grown in 
their homegardens to a current economic crisis but explicitly refer to an insur- 
ance strategy in case ofa potential crisis that may come up (‘one never knows’ or 
‘just in case, at least we have something’). 


Cultivation experiments and adaptation 


Homegarden management is continuously adapted to not only the 
economic situation but also perceived environmental threats (hurricanes in 
Trinidad, frost and hail in eastern Tyrol). Cultivation techniques are under 
constant review and improvements, discovered through experiments or by 
chance, are taken into consideration for future cultivation. 

In Trinidad, hurricane damage was stated as the biggest threat. In observing 
which plants, especially fruit trees, have been damaged most, homegarden 
owners draw conclusions on how to protect and where to plant those highly 
appreciated species to safeguard them in future hurricane seasons. 

In Austria, late frost in spring, early frost in autumn and hail during the 
vegetation period may affect the plant species. Gardeners continuously test 
the selection of appropriate growing sites in the garden, as well as the timing 
of planting/sowing and harvesting. They also conduct experiments with differ- 
ent kinds of self-made greenhouses or the use of recycled materials for protect- 
ing plants (e.g. covering young plantlets with old cloths or old bags during 
cold nights in spring). The gardeners use a wide array of inputs (Vogl & Vog!- 
Lukasser, 2003). 

Factors for testing new species include attractive properties of new species, 
changing diets and culinary habits, changing processing and storage tech- 
niques, new information and knowledge on gardening, curiosity and the pleasure 
of experimentation. 


Traditional ecological knowledge in a political economy context 


The turn towards a green-revolution style of mechanised agriculture, 
specialisation and monocropping, and the growing dependency on global trade 
of goods and agricultural inputs has changed our landscapes, both rural and 
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Figure 15.8. A gardener in her homegarden showing a tool still used today to make 
holes for sowing beans, in Innervillgraten, Tyrol, Austria at 1400 m asl. Photo: B. Vogl- 
Lukasser. 


urban, dramatically. The traditional ecological knowledge that was needed to 
build subsistence based on a diversity of crops, gardens or landscapes has often 
been lost in that process. Parallel to this trend, homegardens continued to be 
cultivated in a traditional manner (Figure 15.8). In those gardens, traditional 
knowledge continues to be applied and adapted according to needs and living 
conditions. Homegardens may also be sanctuaries for plant species that once 
represented a particular landscape feature, such as the colourful wild flowers in 
traditional Austrian fields. Not accepting the loss of those particular species, 
traditionally used for ornamental, medicinal and ritual purposes, local people 
adopt those species into their homegardens. Homegarden cultivators learn to 
grow formerly wild plants, experiment with and continue to use them, actively 
supporting the revival, adaptation and transmission of traditional ecological 
knowledge. 

On the one hand, political, economic and geographical isolation (Cuba: 
island, US trade embargo; Lienz: remote location, least-developed Austrian dis- 
trict) help to promote the use of culture- and site-specific ecological knowledge, 
as the inhabitants have to rely on their own resources. On the other hand, such 
knowledge may be threatened by such an isolated and, in Cuba, authoritarian 
regime, as was the case with the impacts of religious suppression resulting in a 
reduced pool of traditionally trained herbalists. In addition, families become 
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spatially dispersed and fragmented, as health workers can be sent abroad at any 
time within Cuba’s medical diplomacy policies. Consequently, knowledge may 
be ‘suddenly deported’ and not be available to the remaining family. It is, 
therefore, vital to ensure good community networking to secure access to the 
exchange of plants and other goods, even when the family network is disturbed. 
The presence of such a strong social network increases the adaptive capacity by 
not only allowing greater access to resources and traditional knowledge but also 
buffering psychological stress (Smit & Wandel, 2006). 

Nevertheless, traditional ecological knowledge is not the only body of know- 
ledge guiding homegarden management and the uses of its produce. In both 
countries, several TV shows, radio reports, courses, magazines, books and asso- 
ciations are transmitting scientific and popular knowledge on gardening across 
the regions. 


How homegardens help build social-ecological resilience 


Homegarden composition is intrinsically linked with past and present 
land use, surrounding ecosystems, landscapes and local culture, and thus home- 
gardens are firmly embedded in several spatial and temporal scales of social— 
ecological systems. Major events such as economic crises and changing policies 
have an impact on household decision-making and, therefore, on homegarden 
composition and management. Homegardens are used to create a buffer to 
overcome disturbances. Homegarden owners benefit directly from access to 
food, medicinal and ritual plants, and the profit from selling or bartering 
plant material. 

In researching homegardens, otherwise hidden social mechanisms and 
related resilience-enhancing strategies are revealed (Table 15.1). Social mech- 
anisms underlying homegarden management are part of the continuous 
adaptation to change aiming to increase a diversity of resources and strat- 
egies, thus flexibility. While homegarden cultivators may be influenced by 
national policies and economic changes, they do not necessarily respond on 
an individual level. Rather, they respond collectively through distributing 
plants and functions across homegardens, with reciprocal gift-giving as a 
main factor in community networking. The communal level of diversity 
increases the ability of individual householders to find needed resources on 
their doorsteps. 

Communities are using their local material and cultural resources to enhance 
social—ecological resilience through homegardening. For each of the four indi- 
cators for building resilience (Folke et al., 2003), we can provide examples from 
both research locations. 


Table 15.1. Social mechanisms and social—ecological resilience enhancement through homegarden management in Cuba (C) and Austria (A) 


considering the increase of various forms of ‘capital’ 











Motives per research country Present homegarden Country Social mechanisms and aims Resilience 
practices of research behind practices enhancement 
through 
increase of 
capital 
Food security Cultivation of food crops in homegardens for C, A Secure access to Natural capital 
C: access to food crops own consumption food source 
complementary to ration card Selling of surplus food crops produced in C Access to money Human-made 
A: access to organic/locally homegardens in local market capital 
appreciated food plants 
Gift-giving of surplus food crops to C,A Community networking, Social capital 
neighbours, family and friends trust, reciprocity 
Access to medicine Cultivation of medicinal plants in C,A Secure access to medicinal plants Natural capital 
C: home remedies as first (and often | homegardens for own use used in home remedies 
only) treatmentincaseofsickness a . ; ; : . 
AP Homevemedies as fist (or Gift-giving of miegueat plant material to C,A Soy, netwonne: Social capital 
piefeived) beabment tn cOuenty in case of sickness in and for trust, reciprocity 
case of sickness propagation 
Medicinal plant specialisation in individual C,A Secure access to medicinal plants Natural capital 
homegardens most used by household 
Diversify medicinal plant resources _ Social capital 
needed by the community 
Access to ritual plants Cultivation of ritual plants CA Continuation of traditions, religious Natural and 
C: condemnation of religious in homegardens ceremonies and rituals cultural 
practices and customs in capital 


the past. Lack of trained 
herbalists/wild plant collectors 


Table 15.1. (cont.) 





Motives per research country Present homegarden 


practices 


Country 


Social mechanisms and aims 


of research behind practices 


Resilience 
enhancement 
through 
increase of 
capital 





A: reduced wild plant collection due 
to changes of agricultural farming 
systems and landscape 

Limited access to cash 
money in homegardens 

Access to wild plant species Gift-giving chain from rural to urban areas 

C: limited availability of wild plants through acquaintances 

due to limited transportation and 

infrastructure Gathering of wild plants and 

A: reduced wild plant collection due — cultivation of those in 

to changes of agricultural farming homegardens 


systems and landscape 


Environmental threats to Adaptation of propagation and general 


homegardens 
C: hurricanes 
A: frost, hailstorms 


cultivation methods, increasing plant 
diversity, adoption of wild plants into 
homegardens 


Gift-giving of surplus plant material produced C, A 


C,A 


C,A 


C,A 


Reciprocity, return may include 
other goods and services 

Reciprocity, community 
networking 


Conservation of wild plants through 
infrequent selective gathering and 
subsequent multiplication of plant 
resources in homegardens. 
Decreases pressure on wild plant 
resources 

Maintaining a diverse and healthy 
plant stock in homegardens 


Social capital 


Social capital 


Natural capital 


Natural and 
cultural 
capital 
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(1) Learning to live with change and uncertainty 
Cuba’s recent and present history have continuously provided mostly 
unexpected changes for its population. Austrian alpine farmers’ history 
involved a significant change in market opportunities for agricultural 
products in the 1960s and 1970s and frequent uncertain climatic extremes. 
Gardeners have had to learn to live with uncertainty and continue to 
adapt to new circumstances. The adaptation process is visible in the 
kind of species grown in the gardens, the management of these gardens 
and the uses of the plant species. 
(2) Nurturing diversity for reorganisation and renewal 
The communal sharing of plant resources, the adoption, 
multiplication and distribution of wild plants in homegardens and the 
introduction of seeds/plantlets from commercial sources augment a 
larger and more diverse pool of material and institutional components. 
(3) Combining different kinds of knowledge 
Knowledge from various sources including scientific, popular, ‘lay’ 
and traditional knowledge is appreciated, informs and guides 
cultivators, and is shared within the community. 
(4) Creating opportunity for self-organisation 
In both countries, the communities’ flexibility to use existing social 
structures as well as new ones reflects continuous self-organisation. 
This self-organisation, in the form of social networks, ensures a 
constant flow of material and social support for most of the population. 


We conclude that the continuous adaptation of homegarden practices, the 
ongoing exchange and replacement of plant species and related knowledge 
create highly resilient small agroecosystems that are nested in larger agroeco- 
systems. Some farmers may decide to revert to former multi-cropping practices 
and use homegardens as a source for plant material that is robust, well adapted 
to local conditions and, in addition, still valued and used locally. Thus, home- 
gardens could add to the resilience of local agriculture and landscapes, as all are 
linked through a continuous exchange and mutual influence. 

In the study areas, homegardens are embedded in a diverse mosaic of differ- 
ent kinds of managed and natural landscapes. Besides homegardens, these other 
elements of the mosaic are also managed (not presented here in detail) in 
response to external social, economic and natural drivers. This adaptive 
response shapes the functions and appearance of the regional landscape. 
Nevertheless, we hypothesise that homegardens (close to the home, high abun- 
dance of annual species, etc.) allow for the easiest and quickest response to these 
drivers and show the highest dynamic in comparison to other elements of the 
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landscape (e.g. forests, orchards with perennial species). Homegardens there- 
fore are, within the rural landscapes, one of the indicators that allow for an 
instant and up-to-date assessment of the current farmers’ resilience strategies. 
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Note 


1. Capital (see Berkes et al., 1998; DFID, 2006). Natural capital: consists of resources extracted 
from ecosystems and environmental services sustained by the workings of ecosystems. 
Human-made capital: generated through economic activity through human ingenuity and 
technological change, the produced means of production; cultural capital: individual skills 
and abilities. Factors that provide human societies with the means and adaptations to deal 
with the natural environment and actively to modify it; social capital: refers to features of 
social orgainisation such as trust, norms, formal support groups and informal networks. 
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Introduction 


Resilience thinking analyses the structure and function of a social— 
ecological system to inform adaptive management on how to avoid a regime 
shift into a new and potentially undesirable state (Walker et al., 2002). 
The focus of resilience approaches on how much shock a coupled social— 
ecological system can absorb and still remain within a desirable or undesir- 
able state begs many questions about what that state is, why it is so desirable, 
and for whom. A social—ecological system is considered to be in a desirable 
state based on its ability to provide ecosystem services for societal well-being 
and development. Resilience studies to date have not adequately considered 
whose needs are being met from these goods and services and the politics of 
their distribution and management. These questions are relevant for under- 
standing why the potential for adaptive management is often not realised. We 
use a combined social—ecological resilience and political ecology approach to 
make these connections. Our engagement with the analytical approach of 
social—ecological resilience provides a more nuanced understanding of the 
ecological structure and function of social—ecological systems. Political eco- 
logical insights contribute to an understanding of the political economy of 
natural resource use and management. Our goal in this chapter is to illumi- 
nate how combined social-ecological relations structure social—ecological 
systems can produce unequal outcomes that are often highly contested from 
the perspectives of competing resource users whose vision of a desirable state 
differs from one another. 


Resilience and the Cultural Landscape, eds. T. Plieninger and C. Bieling. Published by 
Cambridge University Press. © Cambridge University Press 2012. 
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Similar to Widgren (Chapter 6), we seek to invigorate political ecology by 
engaging with the ecological insights provided by resilience thinking. This is a 
major challenge in the field of political ecology, as ecology often takes a back 
stage to social—political dynamics (Turner, 2009). Political ecology is an inter- 
disciplinary social scientific approach to the study of human-environmental 
relationships. Political ecologists examine how social and ecological processes 
interact and change over time with respect to natural resource management 
and environmental quality issues. The aim of integrating political ecological 
insights into resilience thinking is to address what we argue are the seemingly 
apolitical perspectives of resilience thinking (Kirchhoff et al., Chapter 3). We also 
problematise the current lack of attention paid to power relations and asym- 
metries in conceptualisations and prescriptions of adaptive management solutions 
in resilience thinking. 

Through a combined political ecology and resilience approach, we explore a 
case study of global shifts in industrial prawn farming from South Asia to East 
Africa. Industrial prawn farming, particularly of the black tiger prawn (Penaeus 
monodon), is part of a global food industry. For many developing countries that 
border the sea, prawn farming and exports hold the promise of enormous 
foreign exchange earnings. However, the global experience with industrial 
prawn farming is often characterised by negative social and ecological impacts 
(Lebel et al., 2002). In response to these negative social—ecological impacts 
associated with the prawn farming industry, companies are often faced with 
two choices. The first is investing in reorganisation through technological 
innovation to address ecological production problems in current locations 
(Lebel et al., 2010). The second is to relocate to new production sites in order to 
expand production operations and circumvent the problems of severe environ- 
mental degradation and mounting environmental opposition and regulation. 
Prawn farming companies often choose to establish new markets with new 
resources in new sites of production, as illustrated in the case of industrial 
prawn farming in Tanzania. 

In this chapter we present a new theorisation of the adaptive cycle model 
using a case study of industrial prawn aquaculture on Mafia Island, Tanzania, 
that integrates a political-ecology approach. Our model considers the fast- and 
slow-moving variables in the social realm to be as important as the ecological 
variables in determining regime shifts and defining desirable states in resilience 
thinking. In doing so, we show how this landscape is a result of the interaction 
of ecological and social dynamics (Plieninger & Bieling, Chapter 1). We argue 
that power relations, particularly those supporting economic growth and influ- 
encing access, control, and management of resources, are key to defining 
regime shifts and desirable states. 


Promises and pitfalls of adaptive management in resilience thinking 


Building and maintaining ‘desired’ ecosystem states 
in resilience thinking 


In resilience thinking, adaptive capacity determines how vulnerable 
the social-ecological system is to unexpected disturbances and surprises. 
A system’s adaptive capacity is a measure of how it adjusts to changing 
circumstances while continuing to function effectively in terms of providing 
and maintaining ecosystem services, and how it recovers from a crisis and 
develops new pathways. Adaptive capacity allows social—ecological systems to 
reorganise back to a desirable state after a disturbance event. 

Because resilience in social—-ecological systems is achieved through adaptive 
capacity, resilience thinking often focuses on maintaining and strengthening 
adaptive capacity. Adaptive resource management seeks to sustain or create 
desired ecosystem states (Folke et al., 2004: 575). Accordingly, resilience think- 
ing assumes that the ability of actors (broadly conceived of as social networks 
and institutions) to manage resilience determines whether they can successfully 
avoid crossing into an undesirable state or succeed in crossing back into a 
desirable one (Walker et al., 2004). Thus, adaptive management has the ability 
to sustain and generate more desirable pathways for societal development 
(Folke et al., 2005). As Scheffer et al. (2001: 596) state, ‘building and maintaining 
resilience of desired ecosystem states is likely to be the most pragmatic and 
effective way to manage ecosystems in the face of increasing environmental 
change’. 

Transformability is the capacity to transform the stability of the system itself 
or to convert it into a fundamentally different and potentially more beneficial 
system (Chapin et al., 2010). The process of transformability refers to the social 
sources of resilience that can be mobilised to reorganise social—ecological sys- 
tems back to desired states. It is the process of creating a ‘fundamentally new 
social-ecological system when ecological, economic and social structures 
become untenable’ (Folke et al., 2010). Transformational change occurs when 
enough stakeholders agree that the current system is dysfunctional. Thus, trans- 
formation is often seen as the explicit goal of adaptive resource management in 
developing countries because ‘every system has opportunities for transforma- 
tion to alternative, potentially more desirable trajectories of social—ecological 
change’(Chapin et al., 2010: 247). 

Within a process of transformational change, resilience thinking acknow- 
ledges that politics and social relationships influence the adaptive cycle. As 
Chapin et al. (2010: 247) argue, ‘transformations will create both winners and 
losers, have uncertain costs and benefits, and entail contentious decisions about 
allocation between present and future generations’. The solution to these 
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challenges is to make the transformational process as transparent and open to 
as many stakeholders as possible. This is demonstrated by Folke et al. (2005: 448) 
who state that ‘adaptive management can succeed when there is a clear and 
convincing vision of management as well as good social links and trust with 
fellow stakeholders’. Moreover, ‘new patterns of winners and losers create 
tensions that are best resolved through transparent negotiations aimed at meet- 
ing broad societal goals and awareness of the agendas of competing interests’ 
(Chapin et al., 2010: 247). As a result, adaptive resource management is now 
being widely prescribed and even applied to a variety of social—ecological sys- 
tems in order to precipitate critical transitions or regime shifts and manage 
social—ecological systems to ensure that they create more desirable states for 
concerned stakeholders (Boyd et al., 2008). 


The politics of social-ecological resilience 


Although resilience thinking helps explain events in the ecological 
realm with insights about regime shifts to new ecological states, it provides 
too few insights into why the social realm behaves the way it does (Turner, 
2008). The relationship between social systems and ecological systems remains 
greatly under-theorised (Kinzig, Chapter 18). The challenge is to identify how 
and where social processes interact with ecological processes to explain the 
dynamics of the adaptive cycle model and to illuminate the promises and pit- 
falls of adaptive management. 

To better understand these social dynamics in resilience thinking, we use 
a political ecology approach, which combines the theoretical ‘concerns of 
ecology and a broadly defined political economy’ (Blaikie & Brookfield, 1987: 
17). The theory of political economy views human relations with nature as 
fundamentally rooted within the process of capitalist production and associ- 
ated power asymmetries (Smith, 1984). Political-economic insights show how 
crises endemic to modern capitalist economies inevitably lead to perverse and 
often undesirable social and environmental states. To overcome new barriers 
to further capital accumulation, capitalist industries tend to restructure 
production conditions in profit-enhancing ways. This often results in associ- 
ated power relations that lead to environmental degradation, which we inter- 
pret as constitutive forces within the structure and function of the social— 
ecological system. Global shifts in the prawn farming industry from South Asia 
to East Africa reveal where prawn capital goes to resolve these embedded crisis 
tendencies. These shifts often result in establishing new markets, new sources 
of raw materials (and labour) and new (cheaper) sites of production in new 
places (Harvey, 1981). 


Promises and pitfalls of adaptive management in resilience thinking 


There are at least two areas in resilience thinking where the black box of 
social processes could be more fully explored. The first area of concern is the 
implicit assumption in resilience thinking that a consensus exists on some 
desirable state towards which adaptive management should work. For example, 
a system is considered desirable if it provides a set of ecosystem services, which 
are the benefits that people obtain from nature (Carpenter et al., 2006). Thus, the 
general focus of resilience thinking is to manage essential ecological processes 
in order to sustain the delivery of harvestable resources and ecosystem services 
at multiple scales. However, social—ecological systems consist of social groups 
with differing views as to whether some states are desirable and others undesir- 
able (Walker et al., 2006). There is often a disconnect between the location where 
the benefits of ecosystem services are derived and the location where the costs 
are borne (Carpenter et al., 2009). In response, we argue that the politics of these 
ecosystem services remain within a black box in resilience thinking. Important 
questions such as: ‘What ecosystem services are prioritised?’ and ‘Who benefits 
and at whose costs?’ are rarely part of the discussion (Bennett et al., 2009). This 
chapter advances this limitation by addressing the questions posed by 
Carpenter et al. (2001) and Lebel et al. (2006): ‘resilience of what, to what, for 
what purpose, and for whom?’ 

Secondly, the notion of desirable states assumes an agreed upon set of prior- 
ities among different actors and vested interests towards rational transforma- 
tional change and adaptive management. Societies and stakeholders are often 
portrayed within the resilience literature as homogeneous and harmonious 
with multiple checks and balances. This neglects the realities in many parts of 
the world where conflicts exist over resource access, control and management 
due to substantial power inequalities. We problematise the ambiguous use of 
the term stakeholder by showing how the term masks more than it reveals 
about these social dimensions. Competing interests and unequal power rela- 
tions associated with capital accumulation can hinder the ability of transforma- 
tional change and adaptive management to ‘mobilize several interest groups at 
several levels and start a self-organizing process of learning and social capital 
generation’ (Folke et al., 2005: 448). Our use of political ecology underscores how 
existing political-economic structures and embedded power relations influence 
adaptive management approaches (Adger et al., 2005). The challenge of resil- 
ience thinking is to reveal these different stakes and struggles over resource 
access, control and management and show how they ultimately shape the 
adaptive management paths that are taken and not taken. 

In summary, the social realm in resilience thinking is peopled by purpose- 
ful and rational actors who respond to social—ecological stress by developing 
new technologies, values and behaviours that are necessary to achieve a 
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harmonious balance between resource management and economic develop- 
ment. In contrast, incorporating a political-ecological approach views 
human action as constrained by social and political relations that empower 
certain social groups to define and resolve social—ecological problems in 
ways that advance their interests over those of others. This approach high- 
lights social differentiation, conflicts over resource access, management and 
control, and multi-scale social processes of power to suggest that adaptive 
management approaches are always political in that there are invariably 
winners and losers. The resulting power inequalities produce outcomes 
that are often highly contested from the perspectives of competing resource 
users. We argue that these contestations in the social realm have the power 
and potential to change and reconfigure the social—ecological system. 


Mafia Island case study 


Mafia Island is located in the Indian Ocean off the coast of Tanzania 
(Figure 16.1). It covers an area of 400km* consisting of one large island and 
several smaller ones with approximately 42 000 residents. The substrate is 
fossilised coralline rock with sandy sediments from its earlier connection to 
the delta of the Rufiji River of mainland Tanzania. The prawn farm area is 
situated within the largest mangrove ecosystem on the island, which is com- 
posed of mangrove forest, sand flats and a number of tidal creeks. The case study 
is comprised of two villages that are situated adjacent to the prawn farm. Jimbo 
village lies on a raised sandy platform and Banja village lies on a sandy coralline 
area situated on the seaward edge of the mangrove forest. The surrounding 
vegetation consists of coastal scrub with planted coconut palms, mango and 
cashew trees as well as a few perennial agricultural crops. Adjacent bay and 
coastal waters are fairly shallow, with clear seawater, and contain extensive sea- 
grass meadows and coral reefs. 


The adaptive cycle model for the Mafia Island prawn farm 
conceptualised by a combined social—-ecological resilience and 
political ecology approach 


The following adaptive cycle model (Figure 16.2) illustrates the politics 
of resilience thinking through a combined social—ecological resilience and 
political ecology analytical approach. The model begins with the Tanzanian 
state’s establishment of environmental regulations to promote the sustainable 
development of industrial prawn farming (TCMP, 2001). State regulation 
(i.e. mandated Environmental Impact Assessments, sustainable mariculture 
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Figure 16.1. Location of Mafia Island in the Indian Ocean off the coast of Tanzania. 
Design: L. Jansen. 


guidelines, amendments to national policies to include aquaculture) paved the 
way for the establishment of an industrial prawn farm on Mafia Island in 2005. 
Tanzania is also a signatory of the aquaculture section of the FAO Code of 
Conduct for Responsible Fisheries. This requires states to ‘promote responsible 
aquaculture practices in support of rural communities, producer organizations 
and fish farmers’ (FAO, 1997). In 2007, a multinational corporation, Alpha Krust 
Ltd., received formal EU certifications‘ to export head-on black tiger prawns. In 
combination, these national and international regulations and certifications are 
intended to ensure ecological and social sustainability to facilitate entry of Mafia 
Island farmed prawns into the EU market. 
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Possible future scenarios: 
(1) Ecosystem collapses and 
fails to reorganise; or (2) 
reorganisation via 
technological innovation, 
transformability and adaptive 
management leading to 


2011 — Mangrove clearance for prawn- 
farm production. International 
‘sustainable’ certifications. Prawn 
capital profits. Pollution of surrounding 
coastal waters. Violations of rights. 
Local resistance against the prawn 
farm. 








‘sustainable development; or 
(3) Villagers’ and workers’ 
struggles lead to changes 
towards more sustainable and 
just forms of coastal resource 
access, control and 
management. 












2012 onwards — 
Maladaptive shifts. 

Cumulative effects of 
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more frequent collapses 
in production. Short-term 
profits. Contradictions of 
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2005 — Villagers have access to coastal 
resource. ‘Sustainable development via 
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approved and established. Questions arise 
regarding ‘desirable’ ecological state for 
whom? 







Figure 16.2. The ‘lazy 8’ through a combined resilience and political ecology lens: 
maladaptive shifts of industrial prawn farming to Mafia Island. 


The starting conditions for the exploitation phase (r) are considered in a 
desirable state in resilience thinking because the ecosystem is able to provide 
ecosystem services. These include mangrove resources such as fish, crabs and 
fuelwood. A political ecology analysis, however, reveals that villagers opposed 
the prawn farm because it posed a direct threat to their access to coastal 
resources. The exploitation phase may start in a ‘desirable state’ as it is able to 
provide ecosystem services, but the social conflicts over resource access suggest 
that these benefits are distributed unevenly. Thus, the establishment of the 
prawn farm on Mafia Island is desirable for some (northern prawn consumers, 
the Tanzanian state, and transnational capital), but not others (surrounding 
coastal resource users who fear their access to these important resources for 
livelihood security will be impeded as a result of the prawn farm’s establish- 
ment). This demonstrates the significance of examining desirable states for 
whom and for what. 

The foreloop phase, from exploitation to conservation, (r to K) indicates 
increasing prawn production and prawn capital accumulation. Resilience is 
exemplified in the form of national income (and a provisioning ecosystem 
service) generated by the industrial prawn farm (Armitage & Johnson, 2006). 
According to the Millennium Ecosystem Assessment (MA, 2005), industrial 
prawn farming is an ecosystem service (or a commodity based on ecosystem 
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services) that makes significant contributions to global economic activity (57 
billion USD in global profits in 2000). Industrial prawn aquaculture is considered 
a provisioning ecosystem service as long as the ‘establishment of appropriate 
regulatory bodies to reduce the detrimental environmental impacts of aquacul- 
ture are obtained’ (MA, 2005: 21). The aforementioned national and interna- 
tional regulations and certifications for ‘sustainably’ produced prawns comprise 
these appropriate regulatory bodies and facilitated Alpha Krust’s entry to the EU 
market. From a political ecology approach, in the following sections we argue 
that these regulations and certifications obscure rather than protect against the 
negative social and ecological impacts occurring at the prawn production site. 
As prawn production and capital increases, the conservation phase (K) predicts 
a degraded ecological state within both the prawn farm and the surrounding 
mangrove ecosystem on Mafia Island. This is similar to the South Asian aquacul- 
tural experience (Kautsky et al., 2000). Ecological data predict an impending 
regime shift into a degraded ecological state. These impacts include mangrove 
forest clearance for prawn pond development and increased pollution in the 
effluent waters adjacent to the prawn farm. Water quality studies measured and 
mapped the concentrations and changes of various parameters (e.g. temperature, 
salinity, dissolved oxygen, pH, reduction—-oxidation potential, and turbidity) in 
the outflow creek and adjacent coastal waters receiving prawn farm effluent 
(Figure 16.1). Results indicate harmful ecological impacts from exceptionally 
high levels of turbidity (from zero up to 35 NTU) and low levels for dissolved 
oxygen (percentage saturation levels were reduced by a factor of three). The 
effects of pollution from effluent waters on dissolved oxygen and turbidity spread 
over several kilometres from the point of effluent disposal. This pollution 
resulted in declines in the functional diversity of mangrove and fisheries resour- 
ces. As water quality declines in the surrounding mangrove creeks, the risk of 
disease increases rapidly in the in-take waters of the prawn farm. In response, 
many prawn farms increase chemical use to pretreat water to guard against 
disease outbreaks. These treatments resulted in more frequent incidents of fish 
and crab kills as observed by villagers, particularly during prawn harvest periods. 
The conservation phase also illustrates how the prawn farm intervention 
affects villagers’ livelihood security. One notable example is Alpha Krust’s 
exclusive control over the main harbour and storage unit for the two surround- 
ing villages to the prawn farm (Figure 16.1). Villagers also documented viola- 
tions of human rights, land rights and workers’ rights. Two deaths occurred 
from electrocutions at the perimeter of the prawn farm. In response, resistance 
to the prawn farm took a political turn as elected village leadership shifted 
allegiance from the ruling to an opposition party. A group of women villagers 
successfully blocked Prime Minister Edward Lowassa from visiting the farm by 
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lying on the road in protest against the negative social and ecological injustices 
as a result of the prawn farm. At a meeting held by Jimbo and Banja villages, 
villagers stated they felt punished by district-level officials because of their 
protests against the prawn farm. Villagers stated district officials withheld 
village infrastructure development funds. A growing coalition of villagers are 
resisting these forms of social exploitation and political oppression. The villag- 
ers’ actions are important slow-moving variables that can promulgate a regime 
shift in the social realm. 

In response to the potential regime shift in this social—ecological system, 
resilience thinking might propose a few future scenarios in the back loop phase, 
from release to reorganisation (K to Q and from Q to a). One future scenario may 
be the ecosystems’ failure to reorganise and the prawn farm and surrounding 
mangrove resources ‘flip’ into an unproductive polluted and diseased state. A 
second future scenario may be that a system flip will create space for reorgan- 
isation, renewal and novelty. Technology and innovation are thought to proac- 
tively enhance a social-ecological system’s ability to generate ecosystem 
services after a regime shift (Raudsepp-Hearne et al., 2010). Thus, the prawn 
farm could utilise technological innovation in its reorganisation to maintain 
production yields. This would require substantial investment in innovations to 
address the ecological degradation both within the prawn production site as 
well as the surrounding mangrove ecosystem. For example, Alpha Krust might 
switch from the black tiger species to the Pacific white leg species (Litopenaeus 
vannamei) to ‘run ahead’ of diseases (Lebel et al., 2010). They could also reduce 
water exchanges to assist in disease prevention and improve the quality of 
effluents or promote polyculture with bivalves and fish to reduce effluents 
and feed inputs needed from wild fish stocks. The company could also invest 
in sedimentation basins to treat the discharge of effluents in order to reduce the 
load of suspended solids and other pollutants into surrounding water bodies. 

By integrating insights from political ecology, we find that reorganisation 
back to the r to K phase in industrial prawn farming requires substantial invest- 
ment in technological innovation to maintain prawn capital accumulation. This 
is often not profitable in the short term. Short-term accumulation is the over- 
riding motivation and the system is considered successful from the perspective 
of those who make profits (the company, the Tanzanian state and the company’s 
shareholders). Short-term accumulation also results in maladaptive’ shifts 
(environmentally destructive trajectories re-enacted in new places for capital 
accumulation) of industrial prawn aquaculture. These technological solutions 
might suggest a move towards sustainable development, but fail to address 
social equity concerns. 


Promises and pitfalls of adaptive management in resilience thinking 


The release to the reorganisation phase (Q to a) also predicts a regime shift in 
the social realm as a result of the prawn farm establishment. In order to address 
the social realm, resilience thinking may prescribe adaptive resource manage- 
ment. This includes enhancing existing social networks and institutions in 
order to create flexibility in problem solving and learning, and to maintain a 
balance of power among various interest groups (Carpenter et al., 2001). 
Adaptive management encourages agreement between all stakeholders that 
the current system is dysfunctional (ecologically and socially). A consensus by 
all stakeholders leads to a process of social—ecological transformability towards 
a more desirable trajectory of sustainable development. If successful, the social 
conflicts between the prawn farm, government officials and villagers could be 
resolved and secure sustainable development. 

A combination of innovative technologies and market instruments like sus- 
tainable regulations and certifications are thought to lead to more socially and 
ecologically sustainable prawn farming practices. Thus, according to resilience 
thinking alone, a process of transformability, prescribed adaptive management 
and technological innovation could result in sustainable development for all 
stakeholders. Through a political ecology lens the following section outlines 
why the potential for reorganisation via technological innovation, transform- 
ability and adaptive management are not realised. 


Multiple, competing and contested views in resilience thinking 


Resilience approaches aim to understand a social—ecological system in 
order to avoid a regime shift into a new and potentially undesirable state 
through adaptive management plans that seek to mitigate negative ecological 
and social impacts. Ecological data collected at the prawn production site on 
Mafia Island predicts an impending regime shift into a degraded ecological 
state. Low oxygen levels and high turbidity measured in the adjacent waters 
receiving effluents from the prawn farm are caused by a steady accumulation 
of dissolved organic pollutants and suspended solid wastes (e.g. faecal mater- 
ials, uneaten feeds, chemicals and medicines). This results in fish and crab kills 
as well as the disappearance of fish species from surrounding waters, as 
witnessed by villagers. It also contributes to sporadic disease outbreaks in 
the prawn farm, as reported by prawn farm workers. As experienced in the 
prawn farm industry in many parts of the world (Kautsky et al., 2000), these 
accumulated polluted sediments, lowered benthic pH and the presence of 
pathogens (e.g. viruses, bacterial spores, fungi, protozoans) and toxic dinofla- 
gellate spores drastically reduce water quality and trigger major prawn disease 
outbreaks and collapses in prawn production. In order to address these 


293 


294 Betsy A. Beymer-Farris, Thomas J. Bassett and Ian Bryceson 


negative impacts, ecological mitigation strategies in industrial prawn farming 
often consist of a ‘technological fix’ considered by some as a move towards 
ecological sustainability (Lebel et al., 2010). However, reorganisation back to a 
desirable state in the ecological realm often requires drastic and expensive 
intervention, which may not be profitable in the short term for industrial 
prawn farming. Global experiences in industrial prawn farming show that 
ecologically sound technologies are rarely implemented (Naylor et al., 2000). 
The short-term success of aquaculture often removes incentives to respond to 
environmental and social feedback. The tendency of industrial prawn farming 
companies is to shift to new, uncontaminated sites and repeat similar malad- 
aptive trajectories of change, rather than incur the costs of investing in reor- 
ganisation through technological innovation to address negative ecological 
impacts. Our adaptive cycle model demonstrates how global shifts in indus- 
trial prawn aquaculture to Mafia Island are maladaptive because it spreads the 
contradictions and crisis tendencies of capitalism to new locations (Jessop, 
2006). It also shows that technological innovations are insufficient because 
they often fail to consider the social equity dimensions of sustainable 
development. 

Our adaptive cycle model reveals the political-economic realities that explain 
why there is a disconnection between the location where the benefits of ecosys- 
tem services are derived and the location where the costs are borne. These 
include the neocolonial nature of the industrial prawn farm intervention that 
decides rights of access, use and control to resources, and promulgates political 
regulations over production and export trade. This contrasts with the dominant 
literature on ecosystem services and their valuation in practice that assume ‘all 
other things are held equal’ (Norgaard, 2010: 1223). The prawn farm on Mafia 
Island now supplies a single ecosystem service instead of a wide variety of 
services for multiple resource users provided by the mangrove ecosystems it 
replaces (Raudsepp-Hearne et al., 2010). 

Plieninger & Bieling (Chapter 1) illuminate how cultural landscapes are 
characterised by a broad array of different ecosystem services. Villagers utilise 
and depend upon multiple ecosystem services within the mangrove ecosystem 
that surrounds the prawn farm. Mangrove forests provide habitat and important 
nursery grounds for fish and invertebrate species, as well as for other organisms 
including honeybees and birds. Mangrove forests also protect the shoreline 
from wave erosion, conserve sediments in their root networks, and improve 
water quality by filtering particles and absorbing nutrients. Prior to the prawn 
farm’s establishment, villagers had access to the mangrove ecosystem as a 
common pool resource for fuelwood, fruit, fish, crabs, molluscs and medicines. 
The livelihoods of villagers consist mainly of small-scale fishing and farming. 


Promises and pitfalls of adaptive management in resilience thinking 


The ecological degradation caused by the prawn farm directly reduces villagers’ 
access to these important ecosystem services. Expansion of the prawn 
farm production ponds and related infrastructure directly impended villagers’ 
ability to utilise mangrove resources and decrease the land availability for 
small-scale farming. 

Even if ecological concerns are addressed and ecosystem services are 
restored along with the continued economic profitability of the prawn farm, 
our adaptive cycle model illustrates why adaptive management approaches 
that seek to address the corresponding social and political issues may also fail. 
The reason lies in the multiple and competing views and politics of desirable 
states of the social-ecological system. It can be considered in a desirable state 
for northern consumers, transnational corporations and the Tanzanian state, 
all of whom benefit from prawn capital, but not for villagers whose rights to 
benefit from resources are diminished by industrial prawn production. Thus, 
the ability of adaptive management approaches that seek to strengthen local 
institutions to facilitate more collective decision-making regarding water, 
land and coastal resource use is constrained by these competing interests 
(Lebel et al., 2010). The underlying political-economic processes outlined in 
our adaptive cycle model reveal why those who are affected most directly by 
the prawn farm intervention are specifically not included in setting standards 
and enforcement of regulatory mechanisms. 

Our adaptive cycle model contributes to resilience thinking by demonstrat- 
ing the importance of slow- and fast-moving variables in the social realm. For 
example, slow-moving variables in the social realm include the marginalisation 
and pauperisation of villagers living in areas surrounding the prawn farm. Fast- 
moving variables are reported deaths of a villager and a worker at the prawn 
farm and corresponding protests by villagers against these injustices. A shift at 
the village level to the opposition political party is a fast-moving variable. We 
argue that these slow- and fast-moving variables in the social realm may also 
cause a regime shift. Political-economic insights highlight the dispossession 
from accumulation that is resulting in social resistance to violations of 
human, land and workers’ rights as well as adverse ecological impacts. There 
is a growing coalition of local resource users who are politically organising to 
challenge these social and environmental injustices. The likelihood of revolt by 
local resource users against inequalities inherent in the social-ecological sys- 
tem is plausible and may also move the system into a new state. 

In contrast to Holling’s (2001: 394) conceptualisations of resilience thinking 
where the system’s connectedness becomes an ‘accident waiting to happen in 
the ecological system’, we argue that people are continually responding to 
changes in resource access, control and management just as the different 
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ecological components of an ecosystem evolve to changing conditions. Thus, 
feedback loops in both the social and ecological realms of a social—ecological 
system determine their overall dynamics (Folke et al., 2010). This challenges the 
conceptualisations of maladaptive systems in resilience thinking that considers 
the social—ecological system of the industrial prawn farm to be in a ‘rigidity trap’ 
(Gunderson & Holling, 2002). Our adaptive cycle model indicates that the rigid 
control of corrupt political regimes can be challenged by the collective action 
and resistance of local resource users against social, ecological and political 
inequalities occurring as a result of the prawn farm on Mafia Island. 

Our engagement with political ecology reveals how the severe ecological deg- 
radation and social injustices caused by the industrial prawn farm on Mafia Island 
are occurring despite national regulations and global certifications designed to 
ensure the sustainability of the industrial prawn farm on Mafia Island. Thus, even 
if existing local and global institutions that ostensibly support sustainability for 
industrial prawn farming are in place as the MA (2005) suggests, this does not 
mean that the social—ecological system is sustainable. Furthermore, our findings 
show how these sustainable regulations and certifications may serve to obscure 
rather than prohibit environmentally destructive and politically oppressive pro- 
duction practices. 


Conclusion 


This chapter illustrates the potential for integrating political ecology 
with social—ecological resilience thinking to advance our understanding of the 
social and ecological dimensions that influence the structure and function of 
social-ecological systems. By engaging with ecological resilience, we understand 
the ecological dimensions of the social—ecological system better. Ecological resil- 
ience provided our analysis with a more nuanced understanding of the ecological 
structure and function at multiple scales in the surrounding mangrove and 
coastal ecosystems on Mafia Island. The ability to determine the impact of eco- 
logical disturbance caused by the prawn farm intervention demonstrates how 
resilience thinking can invigorate political ecology with ecological theory. 

Our combined analytical approach has the potential to move resilience 
thinking into new directions. By drawing attention to the political economy 
of resource use and management, we illustrate why current adaptive manage- 
ment approaches will not suffice because they often fail to consider social 
equity dimensions of sustainable development. Furthermore, our use of polit- 
ical ecology advances resilience thinking by illustrating whose needs are being 
met from the ecosystem goods and services provided by social-ecological 
systems and the politics of their distribution and management. Power 


Promises and pitfalls of adaptive management in resilience thinking 


relations, particularly those supporting economic growth and influencing 
access and control of resources, structure social—ecological systems to make 
them desirable for some, but not others. 

Our analysis of the political economy of resource use and management 
reveals how the seemingly apolitical resilience approach is actually highly 
political as it supports the status quo. Ideas about the environment and the 
ways in which it is managed are not neutral, but are political in origin and have 
political effects (Harvey, 1974). Power relations and ecological conditions struc- 
ture social—ecological systems and produce unequal outcomes that are often 
highly contested by competing resource users. These contestations may hold 
the power and potential to shape and change the social—ecological system and 
broaden our theoretical understanding of social and environmental change to 
provide a more nuanced understanding of the promises and pitfalls of adaptive 
resource management. 


Notes 


1. Certifications include BRC, HACCP and ISO (14000, 22000, 9000 and 17025). 

2. Our conceptualisation of ‘maladaptive’ differs from resilience thinking, which considers 
maladaptive systems to be in a ‘rigidity trap’. A rigidity trap occurs when there is 
accumulated wealth or abundant natural resources, but the social-ecological system is also 
subject to the ‘rigid control of corrupt political regimes’ (Holling, 2001: 11). A rigidity trap 
thus has high potential (measured in abundant natural capital), but also high connectedness 
(created by ‘efficient methods of social control’) that ejects potential for novelty or agency in 
the social realm (Gunderson and Holling, 2002). 
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A heterarchy of knowledge: tools 
for the study of landscape histories 
and futures 


CAROLE L. CRUMLEY 


Learning about Burgundy 


In the mid-1970s, my colleague Bill Marquardt and I, with our students, 
began an archaeological project to excavate an Iron Age (Celtic) hill fort in 
Burgundy (France) called Mont Dardon. I had been there before, at least vicariously, 
in my years as a Latin student; the astonishing view of the landscape from Dardon’s 
summit is the setting for dramatic passages in Caesar’s Gallic Wars. The site was 
possibly an early capital of a polity called the Aedui, who were first Caesar’s allies 
and then his foes. Dardon was inhabited a thousand years before, during, and for 
fourteen hundred years after the Roman conquest. We realised that the site and its 
surrounding landscape provide the perfect setting for a tale only archaeology can 
tell — not in words carefully chosen by an ambitious general but in the ways life 
changed for those who dwelt in that landscape (Crumley & Marquardt, 1987). 

Archaeology, although only one of the ways our project learns about the past, lies 
at the heart of our work in Burgundy. Most early team members were archaeologists 
trained within the discipline of anthropology, the broad-in-space and deep-in-time 
study of human behaviour. We wished to pose anthropological questions: How did 
Aeduan politics and economy change after the Conquest? What spiritual and social 
adjustments to Roman rule were made? How did the region fare when the Western 
Empire crumbled and groups from eastern and northern Europe arrived? 

This foundation in anthropological archaeology provided us with a remark- 
able toolbox of ways to study the past, from big ideas that can explain changes in 
human societies across time and space to ingenious techniques that wrest 
information about weather and economics from plant remains and dusty 
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church records. This genre of archaeology is, by necessity, interdisciplinary and 
it requires the facility of working with scholars whose expertise lies elsewhere 
and who can teach us a great deal. 

Humans have been modifying the European landscape for several hundred 
thousand years. Even agriculture has a respectably ancient presence in western 
Europe, stretching back over six thousand years. Burgundy, in the French 
interior, is an important crossroad of continental Europe. The Rhéne-Saéne 
river corridor links the region to the Rhine through the Belfort Gap; other rivers 
rise in Burgundy (the Seine flows north to the English Channel) or flow through 
it (the Loire flows west to the Atlantic). 

The climate of Europe is the result of the dynamic interaction of three major 
climatic regimes. The temperate oceanic regime characterises the northwest 
quarter of the Continent and carries moisture inland from the ocean; under 
present global conditions, this pattern dominates in the spring and fall. The 
subtropical Mediterranean regime characterises the circum-Mediterranean lit- 
toral and North Africa and brings dry, desert winds north; this regime domin- 
ates primarily in late summer. The temperate continental regime dominates 
northeastern Europe from the Siberian high and carries dry air west from the 
interior of the Continent, primarily in winter. 

Burgundy sits at this climatic ‘triple point’, and a look at the region’s climate 
history reveals that the boundary between the temperate systems and the 
subtropical system (termed an ecotone) has moved south hundreds of kilo- 
metres in response to extended periods of globally cool conditions or has 
moved north in response to globally warm conditions. The ecotone’s historic 
movements provide a history-based model to anticipate the specific conditions 
that global warming will cause in a key food-producing region of the world. 

At the beginning of the first millennium BC, Mont Dardon was inhabited by 
late Bronze Age peoples with significant cultural ties throughout temperate 
north Europe. Iron technology arrived early in the millennium, and the apogee 
of the earliest Iron Age period is evidenced by rich tombs and spectacular wagon 
burials. Luxury items and wine arrived via the Rhone; slaves, horses, salt and 
other goods flowed back to emporia on the Mediterranean coast. In the middle 
of the first millennium BC (c. 450 BC), the inhabitants undertook an extensive 
reorganisation of settlement, governance and artistic style, perhaps in only a 
few generations. As Rome expanded, Greece and Etruria declined. Julius Caesar, 
campaigning in the region in a bid to control the Rhone corridor and, ulti- 
mately, the British Isles, described the Iron Age peoples as proud, fierce, intel- 
lectual, immersed in wars with their neighbours, good businessmen, rather 
democratic. After the Roman conquest (52 BC), the region became a jewel of 
the Empire and fared relatively well even as the Western Empire collapsed. 


A heterarchy of knowledge 


To answer the whys and hows of this history, we realised that we must 
understand not just human history or only the history of the environment 
those peoples inhabited, but how they evolved together in a complex mosaic 
of change across space and time. To be understood, this complex adaptive 
system needs more than one theoretical framework and must be highly inter- 
disciplinary, seeking the answers to fundamental questions about living 
dynamic systems that are not in equilibrium and do not act in a predictable 
manner. Using this framework, we can trace key features in complex biophys- 
ical systems (e.g. mechanisms of change and communication) and compatible 
key features of social systems: the holistic nature of culture, knowledge sharing 
through the senses and the formative power of traditions, structures/materials, 
strategies and habits of mind. 

Thus, complex systems research offers umbrella concepts that can apply 
equally to the Earth system and to human societies, fitting well with the goals 
of archaeology and stretching the definition of history beyond the human past 
to include the history of the Earth. Complex systems research, the foundation of 
resilience thinking, helps assemble a toolbox that can probe the past and 
contribute to the future. The charm of complex systems research is that it can 
be described as more of a swarm of ideas, concepts and tools, rather than a Big 
Theory. 


Taking the long view 


Our project, nestled in the landscape of southern Burgundy, illustrates 
the holistic, instructional, analytic and planning power of landscapes, followed 
through time. We saw patterns of use that recurred, sometimes centuries and 
millennia apart. It seemed that the region’s resources and topography — iron 
deposits, good clay for ceramics, high points with good visibility, south-facing 
slopes protected from the wind, springs that bubbled out even during droughts — 
were knitted into a fabric that flexibly sustained humans, domestic animals and 
wildlife through times of inclement weather and political unrest. 

As our knowledge of Iron Age, Roman, medieval and more recent periods 
increased, we realised that the well-being of the region’s inhabitants was the 
result of many factors, from how they managed their lands to the vagaries of 
weather and politics. Many of these factors, such as periods of inclement 
weather, recurred; but as would be expected in a complex system, the effect of 
bad weather on people and their livelihoods varied considerably. 

The region’s history has been relatively well preserved, not just in buildings 
below- and above-ground but also in the human imprint on the land itself. It is a 
patchwork of villages and towns with few cities; industrial centres of mining, 
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smelting and ceramic production; farms with forests, fields, pastures and gar- 
dens. The scale and physical characteristics of Burgundy’s pattern of land use 
have deep antiquity. Most such landscapes have long since disappeared in many 
regions of France and elsewhere. We discovered that these same landscape 
elements could be found, in various configurations, throughout the region’s 
history. 

We began to ponder how we could identify historic risk (all farmers experi- 
ence drought conditions) and vulnerability (some farms are more exposed, some 
farmers have planted only wheat) in the region. We looked for regime shifts: 
times when there were fundamental reorganisations of key elements in the 
system. Various sources of data — archaeological evidence of an intentionally 
destroyed church or new crops; missing months in parish records of births and 
deaths; geological evidence of erosion — pointed to changes in settlement, 
weather, governance, the regional economy. As we analysed shifts (the fifth 
century BC shift; the fifth century AD waves of newcomers from the east as the 
Roman Empire collapsed; the glacial cold of the medieval Little Ice Age, and the 
current economic and social crisis), we soon realised that the greater the diver- 
sity of inhabitants’ activities and resources, the more resilient their society and 
environment in the face of climatic, military, economic and other significant 
challenges. 

We also noticed that the way those resources were used had a type of logic 
too. We began to study key features of the landscape and how, over time, they 
had been put to use. We paid particular attention to ecosystem services: pasture- 
land, arable soils, forests, ponds, rivers and springs, and deposits of ore and 
minerals were employed in various arrays over the centuries, with varying 
success. In Celtic times, horses grazed in high pastures where the grass is rich 
but the soil is thin; in Roman times, those pastures were ploughed and the soil 
washed down-slope into the river. In Iron Age workshops and — much later — 
urban foundries of the nineteenth and twentieth centuries, veins of iron ore 
were transformed into carbon steel. Today, ruminants, Charolais cattle, dot the 
green slopes. In the Roman period and beginning again in the seventeenth 
century, industrial potters extracted fine river clays to make tableware and 
building materials for local and distant markets. Well-positioned mountains 
and hills were fortified and refortified, marking the recurrent necessity for 
regional defence in a zone of transit. Forests fluctuated in size but not location, 
due to enduring characteristics of soil and elevation and the slow-growing 
nature of the resource. 

The climate, geology and hydrology of any region impose limits on human 
activities, although technologies to manage the land — such as flood control or 
soil enhancement — can expand the range of land use. We have explored the 
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changing roles of water, forests, agricultural and pastureland, farms, towns 
and industries; these landscape units have histories that can be traced back 
thousands of years. We define a landscape unit as an enduring land use type, the 
success of which is proven by its presence across many generations of inhab- 
itants and shifts in economy, society and environment. Over time, a region’s 
more successful land uses endure, coming into tune with that region’s climatic 
fluctuations and increasing human knowledge of its physical resources. 


A landscape transformed 


By the 1990s, we were studying not just southern Burgundy’s past but 
its present history. Ethnography has played a large part in our study of the 
troubling social, economic and environmental issues facing the region today. 
The region’s family farms — many of which have been in exactly the same spot 
since at least Celtic times — are heavily impacted by the European Union’s 
Common Agricultural Policy and French government regulations. 

In 1990, the system that was the outcome of the region’s long agrarian 
history was, for the most part, still in place: Farms of ~80 ha raised an average 
of 40 head of cattle, planted forage for them along with a few cash crops, and 
kept a huge family vegetable garden and an orchard. Many farms had small 
animals (rabbits, chickens, doves) and a herd of goats. By 2000, farm size had 
doubled but their number was halved; herds had increased to an average 140 
head of cattle, and the farmer had to import cattle feed from the United States. 
The orchards and small animals were gone; more animals needed more space 
and able-bodied family members were needed to care for the big herd. Ponds and 
marshy areas were drained and barbed wire began to replace the lush hedge- 
rows. Expensive new stables and other buildings had transformed the farmyards 
and indebted the farm families (Crumley, 2000). 

The transformation had come as a result of the European Community’s 
Common Agricultural Policy (CAP) and the General Agreement on Tariffs and 
Trade (GATT). The CAP initiative was begun in the late 1950s and GATT in the 
late 1940s, but strong resistance from many farmers considerably delayed the 
impact of some reforms. The effect of these policies, particularly as regards 
subsidies and regulations intended to standardise production, was to move 
Burgundy toward ‘monocropping’ Charolais cattle. By 2010, herd size had 
grown to 200 head on many of the dwindling number of farms. 

While many farms had kept goats and made cheese for family consumption 
and extra income from sale at the weekly market, most families could not afford 
to modernise their milking parlours and cheese making rooms to EU standards. 
That was a cost that could be avoided, but to receive a subsidy for each head of 
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cattle, it was necessary to build huge, expensive open stables. More pastureland 
had to be bought or rented. Farmers, already running economically marginal 
operations due to weather and to changes in the world market, slid into debt; 
soon some owed more than a million Euros. 

The weather has become markedly more unpredictable in the last decade. 
Three years have been marked by disastrous droughts (2002, 2003, 2011). The 
2003 drought sent animal prices plunging, destroyed pastureland, and 
the accompanying heatwave (temperatures in Burgundy were recorded in the 
high 40s °C) took the lives of 20 000 people in France alone. In 2007, incessant 
rain destroyed fodder and endangered herd health. In 2011, drought was once 
again on the minds of farmers. A huge low-pressure system stalled for months in 
the Atlantic, turning rain away from France and southern Great Britain. The out- 
of-season pattern is Mediterranean, perhaps not surprising in a warming world. 
With so many droughts, the water table has fallen. Endlessly flowing springs are 
drying up, and there are now no ponds to provide water for cattle because the 
land was needed to increase the size of the herd, which qualified the farm for the 
subsidy, and which paid the debt. A full-grown Charolais consumes 200 litres of 
water a day. 

Drought and other weather phenomena are a fact of life for farmers, but 
the historic system had many sources of resilience. There were several kinds 
of animals and crops, and many varieties of garden plants: some were 
drought- or cold-resistant, others were water- or heat-loving. The diverse 
farm landscape could be used to move animals near ponds or to certain 
pastures. Trees and hedgerows sheltered cattle in hailstorms and nurtured 
wildlife (birds, mice, bees). 

People themselves had more resources; bigger families diminished the work 
time per person on the farm. Now work is often done by just one or two people 
working 12-14 hours a day. Farmers complain about greater restrictions on 
their management and, especially, about the GIS-based government surveil- 
lance of their farms. Children who would inherit the farm must complete four 
years of agricultural college if they wish to retain the farm’s certification; this 
influences their decision to leave for jobs and life in the city. Women’s roles 
have changed as well; many work off-farm. It is ever more difficult for families to 
arrange for vacation time, given complicated schedules and fewer neighbours 
with time for extra work. Older family members find that, without small 
animals to care for, few farm tasks are within their capacity. They are often 
critical of their children’s management decisions — particularly the debt the 
younger farmers have had to assume — which produces tension between gen- 
erations. Gardens, once an important part of family sustenance, are smaller or 
missing from the bigger farms. 


A heterarchy of knowledge 


While some changes, such as interesting new jobs, open exciting new ave- 
nues for rural populations, many are accompanied by increased tensions and 
stress. These changes can be attributed in part to shifts that have occurred away 
from rural areas, such as the changing status of women in the workforce and the 
gloomy economic landscape. Farm income today is more vulnerable to forces 
well beyond the farm: prices on the world market vary wildly, the weather is 
always a worry, and even the EU itself is in difficult times. Farming is never an 
easy life but, today, families report markedly less satisfaction from farm life 
than did their predecessors; much of this shift has to do with a diminution of 
farmers’ management autonomy. 

Adaptive capacity is the ability of a living system to adjust its responses to 
changing conditions. In contrast, in a rigidity trap, strong controls prevent the 
flexibility needed for adaptation and it is characterised by low heterogeneity 
and high connectivity of entities. There is great capacity to focus on a singular 
approach and low capacity to explore alternatives. There is little capacity to 
dissipate stress and stress may accumulate to high levels (Carpenter & Brock, 
2008). A rigidity trap exists where management by command and control 
severely reduces diversity and the forces of power and profit are mutually 
reinforcing (Gunderson & Holling, 2002). 

Today’s Burgundian farmers are extraordinarily vulnerable. They are in a 
rigidity trap that has reduced their own agency in managing their farm, 
indebted them and their families, diminished the ability of a rich but fragile 
landscape to renew itself, and worn them out. Southern Burgundy is not the flat 
industrial agriculture wasteland of the Paris basin, nor is it the sun-drenched 
vineyards of the Cote d’Or. To be successful, the management of this steep- 
sloped region of variable soils and capricious climate requires an understanding 
of risk and vulnerability as it pertains to this particular place. Today’s rural 
policy must be tailored to the history and resources inherent to this very spot on 
the Earth. 

It has been our aim to not only explain how we have come to this under- 
standing but also propose how strategies of wise use can be formulated for this 
and other places that we value and wish to keep. While the Burgundian past 
should not be idealised, it is nonetheless useful for understanding how a future 
for this landscape can be constructed (see Oteros-Rozas et al., Chapter 14, for 
another reflection on the possibilities of learning from the past). 

Burgundy has experienced harsh and variable weather before; the historic 
variety of its produce must be restored. A significant move towards diversity, 
coupled with the absence of pesticide use in the region, could open the door to 
eco-producers. The historic relations of production could be reconfigured to 
meet the current circumstances, recognising farm families’ needs and offering 
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periods of rest. Already, the cooperative farm, termed Groupement Agricole 
d’Exploitation en Commun (GAEC), is a recognised form of collaboration, and 
farmers share equipment through a CUMA (Coopérative d Utilisation de Matériel 
Agricole). A remarkably similar collaborative structure enabled eighteenth cen- 
tury farmers to withstand the Little Ice Age. The landscape itself could benefit 
from greater care of hedgerows and other areas that harbour beneficial species; 
even the ponds, numbering locally in the hundreds only a century before, could 
be rehabilitated and serve as reservoirs, reducing the impact of drought years. 


Some conceptual frameworks 


Resilience is the ability of complex systems to absorb disturbance with- 
out shifting into a qualitatively different and less desirable state; from an 
ecosystem services point of view, an example would be a shift from adequate 
rainfall to permanent aridity. Resilience in a socioecological system is measured 
in terms of ecosystem services: provisioning such as the production of food and 
water; regulating such as the control of climate and disease; supporting, for 
example, nutrient cycles and crop pollination, and cultural or spiritual and 
recreational benefits, for example (Carpenter et al., 2009). The study of living 
systems over the long term employs the adaptive cycle to understand complex 
systems, from cells to ecosystems to societies. While not an ideal vehicle for the 
study of societies (see Found & Berbés-Blazquez, Chapter 10 for possible revi- 
sions of the concept), the resilience framework offers the means to identify 
categories of risk and vulnerability as regards fundamental human needs. 
Amended with studies of social vulnerability (which explores the political, 
economic, social and spiritual contexts that reproduce them) (Adger, 2006; 
Oliver-Smith, 2004; Turner et al., 2003) and the political context (Widgren, 
Chapter 6), resilience adds much to the toolbox. 

Historical ecology can trace these complex relationships over the long term. 
It offers a holistic, practical and dialectical approach to social—ecological sys- 
tems and to the practice of interdisciplinary research (Balée, 1998, 2006; 
Crumley, 1994, 2007a; Meyer & Crumley, 2011). It draws on evidence from the 
biological, physical and social sciences, ecology, and the humanities to under- 
stand interrelated changes over time in a particular geographic location. 
Landscapes — the spatial manifestation of historic and contemporary human— 
environment relations (Crumley & Marquardt, 1987) — are particularly impor- 
tant, revealing past behaviour of these complex systems. Here I employ 
American historical ecology, with roots in holistic anthropology (biological, 
cultural, and linguistic anthropology and archaeology). Historical ecology, 
which is more field-orientated, exhibits crossover interests with environmental 
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history, which is more document-orientated. The convergence of these and 
related theoretical approaches makes it possible to understand the evolution 
of particular landscapes with much greater depth and subtlety. An understand- 
ing of initial conditions, path dependencies, emergent properties and other 
characteristics can greatly enhance equitable and effective management of the 
contemporary landscape. 

The elements that characterise historical ecology are drawn from several 
disciplines and intellectual traditions. For example, the French Annales school 
of history reminds historians, anthropologists, geographers and others that it is 
indeed possible to join forces. As Marc Bloch (1993: 111) argues: 


Now, if almost any important human problem thus requires the 
handling of diverse types of evidence, it is then contradictory that fields 
of technical scholarship are distinguished by type of evidence. The 
apprenticeship for each is long, but full mastery demands a still longer 
and almost constant practice. Very few scholars can boast that they are 
equally well equipped to read critically a medieval charter, to interpret 
correctly the etymology of place names, to date unerringly the remains 
of prehistoric [and historic] habitations, and to analyse the plants 
characteristic of a pasture, a field, or a moor. Without all these, 
however, how could one pretend to write the history of land use? 
(translation mine). 


An important influence since the first decades of the twentieth century, the 
humanistic and dialectical Annales approach has been employed with consid- 
erable success (e.g. the work of Bloch, Braudel, Duby, LeRoy Ladurie and many 
others). Especially useful is their framework for processes operating among 
temporal scales of varying duration: these broad divisions are termed événement 
(event), conjoncture (cultural and historical context) and longue durée (long-term 
history). 

The concept of heterarchy, which has roots in complex systems research and 
deals with the diversity of relationships among system elements, offers a way to 
think about systemic change in temporal, spatial and cognitive dimensions. 
Heterarchy is a widely occurring form of biological and social organisation. A 
general purpose definition contrasts heterarchy, the elements of which are 
unranked or possess the potential for being variously ranked (Crumley, 2005, 
2007b), with hierarchy, the elements of which are ranked relative to one 
another. In non-linear systems, heterarchy is related to symmetry breaking, a 
key feature and source of novelty in evolution. 

Because politics and governance play a central role in decisions that 
impact on landscapes upon which humans depend, there must be a way to 
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conceptualise shifts between exclusive (e.g. monarchical) and inclusive 
(e.g. democratic) power relations. In human societies, heterarchy is a corrective 
to power theories that conflate hierarchy (a top-down political system) with 
order (a functioning society). How can we gauge the before-and-after effects ona 
society of sweeping political, economic or social change? Understanding the 
implications of shifting distributions of power is especially important because it 
expands our knowledge of the role of inclusive institutions. Vulnerability, 
whether it is physical, economic, social or political, can be regarded as the 
opposite of resilience. A conclusion from resilience thinking is that vulnerability 
is reduced by flexible, equitable governance. 


A key role for landscape 


Broad temporal frameworks, such as those that characterise an Annales 
approach, guide interpretation; events, whether they are a cleric’s account of 
famine or stratigraphic evidence of flood, must be set in both immediate and 
broad temporal and spatial context. In the past twenty years, researchers, seek- 
ing ways to address time and space simultaneously, have expanded upon the 
central Annales concept of landscape. In landscapes, both intentional and unin- 
tentional acts are recorded; in its study, both humans’ role in the modification 
of the global ecosystem and the importance of past events in shaping human 
choice and action can be assessed. 

With its concrete manifestation of the relations between humans and their 
environment, the landscape concept offers several advantages. It is a common 
unit of analysis in many fields (e.g. geography, archaeology, ecology, geomor- 
phology, architecture, art, regional planning, restoration ecology), it helps 
integrate diverse evidence and it allows changes to be traced through time. 
The study of temporal and spatial changes in landscapes offers a practical 
means to integrate the natural and social sciences and the humanities (Ingold, 
2000: 208). The changing uses of the environment illuminate the values, strat- 
egies and degree of equity of vanished societies. 

Tim Ingold argues that a ‘sentient ecology’ (Anderson, 2000: 116), in which 
people, having received an education of attention, enter into relations with 
animals and other aspects of the environment that are ‘not contrary to 
science or ethics but rests in perceptual skills that emerge [emphasis mine] 
through a process of development in a historically specific environment’ 
(Ingold, 2000: 25). As ethnography has consistently shown, it is essential to 
be attentive and to be in conversation with the land, as only then can it 
continue to grow and nurture those who dwell therein (Ingold, 2000: 149; 
Leopold, 1966 [1949]: xix). 
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David Reason (1987: 40) writes ‘The landscape is a polyrhythmic composition 
of processes whose pulse varies from the erratic flutter of leaves to the measured 
drift and clash of tectonic plates’. Thus, the emergent property occurs when the 
attentive person greets shifting conditions with modified skills; a kind of ever- 
new bricolage. Human conversations with the landscape — learned through 
attention to details, stories and experience — are flexible skills that are ‘respon- 
sive to ever-variable environmental conditions’ (Ingold, 2000: 147). Ingold 
(2000: 201) says ‘The world itself begins to breathe. Thus the rhythmic pattern 
of human activities nests within the wider pattern of activity for all animal life, 
which in turn nests within the pattern of activity for all so-called living things, 
which nests within the life-process of the world’. 

It is by this reasoning that a holistic, sentient ecology brings us into a 
particular relationship with the land, practised and modified over time through 
the sight of a vista, the feel of a tool in our hands, the rhythms of our bodies, or 
the smell of danger. Our success as a species turns on our knowledge of and 
attention to place. Thus, can we practise historical ecology in the spirit of Marc 
Bloch’s admonition by taking advantage of all expertise, whether it is in ethno- 
graphic, documentary and archaeological research, in long-term ecological 
analysis, or in the study of values, perceptions and beliefs that underpin 
human acts. We then also have a vision of what the Anthropocene must be: a 
dialectical, holistic approach to dwelling in a landscape. 

This must begin with the realisation that all landscapes are cultural, in that we 
experience, interpret and modify them. The complex system that is our planet 
can still be found in miniature in gardens and other places that still nurture plants 
and animals and the people who care for them. Resilience thinking guides our 
sentient ecological eye to the variable flowing of spring water or the absence of 
bees. Historical ecology furnishes the tools for learning the history of the socio- 
ecological system. Landscapes are just the right scale for our human size — we can 
understand their complex workings and our role therein. 
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Towards a deeper understanding of the 
social in resilience: the contributions of 
cultural landscapes 


ANN P. KINZIG 


Introduction 


I am, perhaps, the ‘fish out of water’ in this collection of authors, as I 
have come to this work primarily as someone who has studied the resilience 
literature, instead of as an expert (indeed, even a novice) on the subject of cultural 
landscapes. As such, I have been asked to reflect on what the scholarship on 
cultural landscapes can contribute to resilience, rather than ask (as have most of 
the other scholars in this book) what the resilience literature can contribute to an 
understanding of cultural landscapes. It is, perhaps, an unfortunate balance. As I 
have learned from hearing the authors in this book speak at our conference in 
Summer of 2010 and from reading their contributions to this book, the literature 
on cultural landscapes and on resilience have much in common but with often 
revealing differences, the study of which would benefit both communities. My 
single contribution cannot do justice to the breadth of what a more thorough 
understanding of cultural landscapes might mean for the resilience community. 

Nonetheless, I offer four primary ways in which I believe a study of cultural 
landscapes can contribute to the resilience conceptual framework; these obser- 
vations find voice in and are informed by many of the other chapters in this 
book. These are (in no particular order): 


(1) that analyses of resilience would benefit from greater consideration of 
how the natural resource systems of interest are globally embedded; 


(2) that the one-way nature of the adaptive cycle is not inevitable; 
(3) that a better integration of social and ecological is needed; 
(4) that the social analyses in resilience need to be much deeper. 


Resilience and the Cultural Landscape, eds. T. Plieninger and C. Bieling. Published by 
Cambridge University Press. © Cambridge University Press 2012. 
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I first offer a brief summary of my own perspective on the resilience conceptual 
framework before addressing each of these points in turn. I conclude with two 
additional observations — one warning against a certain romanticism or political 
correctness that permeates (in their poorer manifestations) both the resilience 
and cultural landscape literature, and a final warning against the notion that 
every place is absolutely unique, requiring its own individually tailored analysis 
of challenges and solutions. 


The resilience conceptual framework 


The details of the resilience conceptual framework are well covered in 
other chapters in this book and I do not want to bore the reader with a recapit- 
ulation. However, as there is not a single conceptual framework but several 
(sharing many dominant features), it may aid the reader to know to which version 
I refer. My own grounding in resilience is very much through the Resilience 
Alliance and, before that, the Resilience Network, rooted in the work of Holling 
(1973). At its heart lies the birth-life-death-rebirth cycle that is referred to as the 
adaptive cycle (or the ‘lazy eight’), and the hierarchical connection of those 
adaptive cycles — from very localised to regional or global in extent — in what is 
called panarchy (Gunderson & Holling, 2001). I ascribe to the general definition, 
offered in various versions in this book, that resilience concerns the capacity of 
systems to absorb (e.g. through learning or adaptation) or resist certain forms of 
disturbance and still retain essential functions (Walker & Salt, 2006). This is very 
much in keeping with the notion that ecological, social and social-ecological 
systems may have alternative stable states and that they are complex adaptive 
systems with interactions and dynamics emerging on a variety of scales (Levin, 
2000; Scheffer, 2009). I also note that resilience is not an either-or attribute — it is 
not as though a system either has resilience or does not. Instead, it may have more 
or less resilience. The answer to ‘is this system resilient?’ is never ‘yes’ or ‘no’, but, 
instead, is an assessment of which functions are most resilient and against which 
insults. In other words, one must always ask ‘the resilience of what to what?’ 
(Carpenter et al., 2001) and ‘how much resilience?’ 

Systems may either have some level of general resilience (able to withstand a 
suite of shocks and retain a suite of functions) or specific resilience (able to 
withstand specific shocks and retain some or multiple functions under those 
shocks) (Anderies et al., 2006). Resilience need not mean longevity — systems may 
persist because they have not been assaulted by (exogenous or endogenous) 
disturbances or have been subjected to the types of disturbances to which they 
are most vulnerable. Resilience is not always a good thing — some socially and 
ecologically undesirable states can be highly resilient. 


Towards a deeper understanding of the social in resilience 


From my perspective, the most powerful insight that derives from the resil- 
ience framework is the notion that loss of resilience at one level may be required 
to maintain it at other, particularly higher, levels. The simplest examples of this 
derive from ecological systems — small-scale fires or pest outbreaks may help 
avoid larger-scale outbreaks by creating ‘patchiness’ and heterogeneity on the 
landscape. The same may be true for some social systems as well — certainly 
corporations or other public or private organisations would prefer to see some 
particular segment of the organisation dissolve and reorganise rather than 
suffer the collapse of the entire organisation. This dynamic may confer 
resilience in social systems through the innovation that often accompanies 
dissolution or change. 

I know that some refer to resilience theory, but I have always been hesitant to 
do so. I do not believe the framework — powerful and intuitive though it can be — 
rises to the level of theory. The relationships between system components are 
not concrete enough, the characteristics not quantifiable enough. I have always 
preferred to refer to it as a conceptual framework — at times so general in its 
description of nested scales and birth-life-death-rebirth that it can, indeed, be 
taken to describe nearly any complex adaptive system. 

There are some well-established insights in the resilience conceptual frame- 
work that I doubt. These include the observations that it is always the change 
in slow-moving variables that erode resilience; that characterising system 
dynamics requires only a few variables (‘the rule of hand’); and that, as in 
ecological systems, there is a time-space (level of organisation) relationship in 
social systems, such that higher levels of organisation tend to have slower turn- 
over times. These observations have largely not been rigorously demonstrated, 
but accepted among scholars in the Resilience Alliance because they accord 
with intuition. It may be this has prevented a richer description of social— 
ecological systems in a globally networked world; a subject I cover in the next 
section. 


The global ‘embeddedness’ of systems 


A few chapters in this book have noted that resilience was most often 
analysed in local natural resource systems, that global connections were missing 
and that ecosystem services were most often the functions (or services) of interest. 
I initially resisted these observations as there is nothing in the resilience con- 
ceptual framework, from my perspective, that forces such a narrow application. 
Indeed, the very foundations of resilience and panarchy require examining 
social-ecological systems in a hierarchical context — understanding how smaller 
subsystems within the system of interest operate to determine dynamics and 


317 


318 


Ann P. Kinzig 


resilience characteristics but also how outside influences, at broader regional and 
global scales, influence outcomes. However, several writers echoed the concerns 
of Stenseke et al. (Chapter 5); namely, that in the applications of resilience, 
systems are not generally treated broadly enough but are ‘focused on specific 
resources and related practices’ and, further, that the focus on those ecosystems 
and practices tended to be highly localised. This seems to me to be a failure of the 
application of the resilience conceptual framework rather than of the conceptual 
framework itself, because, as I have already noted, the framework itself should 
nearly automatically draw attention to the wider forces buffeting the social— 
ecological systems of interest. 

The most detailed critique of this ‘localisation’ in resilience analyses is by 
Widgren (Chapter 6), in which he contrasts application of a political ecology 
perspective with that of a resilience perspective in an agricultural landscape in 
northern Tanzania. Widgren notes that the political ecology perspective empha- 
sises, for instance, off-farm wage labour, businesses and remittances for meet- 
ing wage shortfalls during a drought. A resilience analysis, in contrast, 
emphasises the reliance on income and value generated by local ecosystem 
services as the source of security during drought. As Widgren concludes: 
‘While the [resilience] authors acknowledge that the farming in the area is 
interlinked with the large expansion areas of the Iraqw through networks of 
exchange and trade, the study remains in its basic approach based on the idea of 
a localised and isolated system’. 

Given that the resilience framework emphasises these regional and global 
connections, why has application collapsed to emphasising localised and iso- 
lated systems? 

I do not have a well-studied answer to that question. It may be because, as 
Kirchhoff et al. (Chapter 3) note, the resilience perspective ‘might unconsciously 
be motivated largely by the same value-rational objective as the cultural land- 
scape concept: to maintain local and regional cultural diversity and identity 
against the world’s homogenisation by globalisation and industrialised land 
use’. It may be understandable that scholars resisting the forces of globalisation 
would emphasise local self-sufficiency and autonomy. Swanstrom (2008: 20) 
notes that the conceptual framework of resilience ‘ignores the role of sovereign 
authorities in setting the rules for resilience’. This may again derive from a value 
system that opposes the forces of globalisation; it may also derive from a too-glib 
application of the ‘rule of hand’ — that only a few controlling variables deter- 
mine the dynamics of ecosystems and social—ecological systems and, by cutting 
ourselves off at a few, we miss important scales, players and dynamics. (To be 
fair, the ‘rule of hand’ says that there are only a few (3-5) controlling variables at 
any one scale and one must, therefore, identify these controlling variables 
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across scales. However, I still think this mindset may serve to narrow the scale of 
application because one must, in a sense, discover the coherence among con- 
trolling variables across scales and this is most easily done if these variables (and 
hence the scaled systems under analysis) are not too different. 

Regardless of the reason, resilience would be better served if more of its 
scholars examined political ecology, economic geography and other perspec- 
tives employed in the field of cultural landscapes to ensure that the ecosystems 
and social—ecological systems of interest are being considered more realistically 
as embedded in complex regional and global contexts. To do so, we may need, in 
the application of the resilience framework, to push beyond small-scale natural- 
resource Management systems to examine (as others, particularly Beymer-Farris 
et al. (Chapter 16) have noted in this book) more complex and contested land- 
scapes — those where there are a myriad of (and potentially incommensurable) 
perspectives on what the landscape could or ought to deliver, where the con- 
nections that come from globalisation offer local managers and residents only 
limited control on outcomes and, indeed, where outside opportunities may 
limit the (real or perceived) value of locally delivered ecosystem services. 
These are the landscapes the world now has and, if a resilience perspective 
cannot be effectively applied to these landscapes (including the possibility that 
it could be useful to erode the resilience of undesirable states), we have little to 
offer in terms of present and future landscape management decisions. 


One-way nature of the adaptive cycle 


I have given many talks on resilience to varied audiences — from aca- 
demics of many disciplinary stripes to resource managers and interested mem- 
bers of the public. There is a bimodal reaction to the adaptive cycle as 
represented by the ‘sideways’ or ‘lazy eight’ - some immediately seize upon it 
as a helpful metaphor while others resist it as somehow being ‘wrong’. In 
talking to those in the latter category, one of the challenges they present is 
that there is nothing inevitable about the transitions through the four phases, 
from the growth/exploitation (r) phase to the conservation (K) phase, to the 
release (Q) and reorganisation (a) phases of the ‘back loop’.' 

The idea is that systems progress — often slowly — from r to K, and it is in the 
K-phase that things become less ‘flexible’ or more ‘brittle’ (capital is ‘locked up’ 
in existing structures and not available for innovation elsewhere). The system is 
more efficient but over a reduced range of conditions. It is thus in the K-phase 
where the system is most vulnerable to a disturbance (either exogenous or 
endogenous) that would cause it to enter the back loop phases of reorganisation 
and renewal. 
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An added layer of confusion is that resilience is referred to in at least two 
different ways with respect to these adaptive cycles. Often, resilience scholars 
will talk about a reduction in resilience as a system moves from the r- to K-phase 
(as the system is more vulnerable in the K-phase) and the move from the 
foreloop to the back loop as a loss of resilience. An example would be a fire 
breaking out in a grassland savanna — the mature savanna represents the 
K-phase, which is vulnerable to fire in the dry periods because so much carbon 
is stored in above-ground biomass, and the fire moves the system into the ‘back 
loop’ of a release of that carbon and a reorganisation into a new successional 
sequence. 

At other times (and somewhat contradictory to that discussed earlier), resili- 
ence is said to be lost only if the new successional sequence (the new adaptive 
cycle) is not the same as (or at least very similar to) the previous adaptive cycle. 
Without going into too many of the details, there are two possible outcomes of 
fire sequences in grassy savannas — a grassy savanna that supports grazing can 
be re-established (the old adaptive cycle) or there can be a transition to a woody 
savanna that does not support grazing (a new adaptive cycle). The outcome 
depends on particular combinations of drought, grazing pressure and fire fre- 
quency. Under the first definition, even the very temporary loss of ecosystem 
structure (grass) and function (grazing) is taken to be a loss of resilience. In the 
second case, the system is resilient if it maintains structure and function after 
the fire (returns to a grassy savanna), even if there is a temporary loss of 
function. 

These ecological examples are rather straightforward and the phase transi- 
tions seem to work. Ecosystems do tend to go from a ‘weedy’ phase (the r-phase), 
where species that are good colonisers move in just after a fire (or other 
disturbance), and eventually give way to longer-lived competitive dominants 
(the K-phase). These K-phase species persist until another disturbance (fire, 
storm, pest outbreak) occurs, when coloniser species can move in again. We 
generally do not see coloniser species appearing in the absence of such a 
disturbance — dandelions do not suddenly emerge in the dark understory of a 
mature forest. (They may occur where a tree has died and a gap has opened up, 
but that represents a small-scale disturbance.) 

The problem arises when one tries to go up in scale. If a forest is made up of 
patches all of which are in the K-phase, then the forest can be thought of as 
being in the K-phase as well. Alternatively, what if, say, there are small-scale 
fires in half of the patches, and these patches re-enter an r-phase? What phase is 
the forest as a whole in now? It seems possible that it moved from being in the 
K-phase to being halfway between r and K without itself going through a 
back loop. 
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The adaptive cycle is primarily a metaphor and I do not want to stretch the 
metaphor too far. However, resilience scholars have often, in the past, 
described the dynamics of systems as a sort of inevitable march through the 
four phases of the adaptive cycle. The strain in the metaphor becomes appar- 
ent immediately when one applies it to social systems. An overly simplistic 
application of the adaptive cycle suggests that societies (or other social organ- 
isations) inevitably move from a type of r-phase (e.g. small-scale hunter- 
gatherer groups) through to increasingly inflexible and complex societies 
(e.g. nation-states), until they reach a vulnerable state and collapse. However, 
this allows no capacity for societies to recognise the ways in which they might 
be vulnerable, and ameliorate those vulnerabilities through strategies that 
have nothing to do with the larger system collapsing (passing through a back 
loop). To return to the metaphor, some societies can develop ways to consis- 
tently introduce innovations and reduce inflexibility such that they oscillate 
between a K-phase and something approaching an r-phase (elections in a 
democratic society spring to mind as one such form of renewal that does not 
require collapse of the larger system). 

This is not to say that any society can continue indefinitely. Collapse may be 
inevitable; but it may also, temporarily, be staved off. (See Tainter (1990) for an 
excellent review of theories and cases with respect to the collapse of complex 
civilisations; Diamond (2005) also contains a wealth of material.) 

Several chapters in this book, as seen through the lens of cultural landscapes, 
offer material to develop a more nuanced understanding of the dynamics of 
social and social-ecological systems. Found & Berbés-Blazquez (Chapter 10), in 
particular, offer several modifications to the panarchy concept in their conclud- 
ing sections. Social—ecological systems are rarely seen, in a cultural landscape 
perspective, as being in a particular phase of the adaptive cycle — indeed, several 
phases may exist simultaneously, applied to different lifeways, technologies, 
connections and innovations. Moreover, the roles ascribed to fast- and slow- 
moving variables in the resilience perspective seem not to apply to some of the 
social domains. It seems to me that the resilience conceptual framework would 
benefit from further such modifications from a community of scholars that has 
approached coupled social-ecological systems more from the social side (as 
many cultural landscape scholars have done). 


Integrating the social and ecological 


Several authors in this book — most notably Kirchhoff et al., Head, and 
Stenseke et al. (Chapters 3, 4 and 5, respectively) — noted the challenges resili- 
ence has faced in effectively integrating the social and ecological domains. 
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In spite of claims to analyse coupled social—ecological systems as a single, 
cohesive entity, more often than not the ecological and social systems are 
treated as separate and separable, at least implicitly if not explicitly. 

Kirchhoff et al. (Chapter 3) offer a review of how the resilience framework 
presents the relation between social and ecological systems, including their 
assumed co-evolution. Any evolutionary process carries imperfections with it — 
evolution by natural selection, for instance, does not produce species opti- 
mally adapted to current environmental conditions, but is bound by the past 
legacies of selective processes and the raw material available (we cannot, for 
instance, evolve a third arm without something in the skeletal structure that 
allows such an appendage, even if a third arm would confer great benefit). The 
resilience framework, according to Kirchhoff et al., seems to result in rather 
idealised notions of this co-evolutionary process, whereby ‘traditional local 
cultures are credited with a social memory that contains the accumulated 
knowledge about how to manage nature appropriately under particular local 
circumstances’. The imperfections in such co-evolutionary processes are less 
often explored — when traditional management practices fail, for instance, it is 
often assumed to be the result of outside interests, unaware of the unique 
social and cultural attributes of an area or unconcerned with the longevity or 
resilience of the social—-ecological system. This is a highly romanticised view of 
what the co-evolution of social and ecological systems might produce (a point I 
return to in the conclusion). 

The chapter by Head (Chapter 4) starts with the assertion ‘[.. .] that, while the 
empirical evidence increasingly demonstrates how inextricably humans have 
become embedded in earth surface and atmospheric processes, we maintain 
separationist ways of talking about things. Our dominant metaphors — cultural 
landscapes, social-ecological systems [...] — all contain within them a dualistic 
construction of humans and the nonhuman world’. While Head argues that 
both the cultural landscape perspective and the social—ecological (resilience) 
perspective have suffered from making the social and ecological dichotomous, 
her claim is that critical scholars in cultural landscapes have done more to 
overcome this limitation in recent decades than those in the (younger) field of 
resilience, and reviews much of the literature that serves both to understand 
and dissolve the distinction between social and ecological. 

Stenseke et al. (Chapter 5) note (in part referencing Head, Chapter 4) that the 
concept of social—ecological system in the resilience framework, while central, has 
not been systematically examined or coherently and consistently defined. They 
note further the challenges of integrating social and ecological systems when the 
respective definitions of extent in each of the systems — indeed boundaries — are so 
often different. In particular, ecosystems often have a well-defined geographic 
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extent (although what constitutes a particular ecosystem can be contested), but 
social systems often do not. Thus, the theories of social-ecological systems in 
the resilience literature tend to be about abstractions and generalisations concern- 
ing the interrelationship of two very different (and differently constructed and 
identified) subsystems, while the applications are so often localised and place 
based. Stenseke et al. present reviews of a literature known as ‘time-geography’ 
that potentially offers some more well-developed theories and methods for the 
study of place-based interactions between people and nature. 

I accept the observations that resilience has never fully integrated social and 
ecological systems into a coherent whole, although I remain unconvinced that it 
is possible to do so. Social and ecological systems are not the same — the role of 
foresight and culture in human societies has no real compelling parallel in 
ecological systems and, while humans along with all other organisms are prod- 
ucts of natural selection, their preferences and goals often run contrary to 
maximising the basic biological definition of fitness. Stenseke et al., further- 
more, are right in noting that these systems are defined very differently. The 
central challenge remains, therefore, to understand each of the systems both 
separately and together — the ways in which the processes and characteristics 
shaping each are both in- and inter-dependent. By striving too hard to conceptu- 
alise a single social—ecological system, we may miss the ways in which the fit is 
‘imperfect’. The principle governing the dynamics of ecological systems, for 
instance, do not translate seamlessly to social systems; humans can ‘misread’ 
environmental signals with unintended outcomes or willingly or unwillingly 
ignore the dependence on ecological processes altogether. 

Nonetheless, I accept the criticism that resilience scholarship needs to be 
clearer about how and whether the social and ecological systems are integrated 
into a whole, and that much could be gained by accessing the studies and 
literature reviewed in this book. 


Better depiction of the social 


The resilience literature has been repeatedly, and I think often fairly, 
criticised for its sometimes shallow treatment of the social dimensions of 
social—ecological systems. It is a framework that, after all, started off grounded 
in ecological systems and the insights from those systems were initially grafted, 
with little change, onto social systems. Several authors in this book noted the 
emphasis in resilience case studies on small-scale (local) social systems where 
there was (or was assumed to be) high levels of social cohesion — agreement on 
goals and strategies, shared preferences and values, high levels of cooperation 
and trust. Such societies are few and far between. 
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Perhaps the most pointed critique of the treatment of the social in this book 
came from Widgren (Chapter 6), who implies that, for a social scientist, the 
societies depicted in the resilience literature are difficult to recognise. As he 
discusses, social scientists often emphasise stratification in societies — the ways 
in which differences in class, ethnicity and gender can result in differences in 
preferences, and the ability (power) to realise those preferences. 

Resilience scholars often write as if resilience is enhanced by shared under- 
standing, goals and preferences (high levels of ‘social capital’) but that is not 
always true for the landscapes and systems depicted in this book. Contested 
landscapes — where people in them have competing preferences and visions — 
can be as resilient as uncontested ones (Beymer-Farris et al., Found & Berbés- 
Blazquez, Chapters 16 and 10, respectively). One might even suppose the testing 
that comes from contestation could be a source of social resilience, much as 
moderate disturbance in ecological systems can enhance ecological resilience; 
certainly varied visions and preferences can be the source of new cultural land- 
scapes when the old become obsolete. 

Resilience scholars also often assume that individuals embrace the goal of 
resilience in the service of the greater good, but the long-term study of societies, 
particularly complex societies, suggests this is not very often the case. Individuals 
have as a goal the betterment of themselves, their households, or the groups with 
whom they most closely identify — and are perfectly capable of both creating and 
exploiting crises in order to advance those agendas. To oversimplify a rich literature 
greatly, societies in the past have collapsed not because people were unwise or 
lacked sufficient foresight (although these attributes can contribute), but because it 
was in the interest of those with power (those whose actions could impact the 
society as a whole) to continue to push the social—ecological systems in directions 
that introduced increasing vulnerabilities. Even when one can see the danger in 
such pathways, the problems of creating collective action can be insurmountable. 
Contrary to popular depiction, for instance, the global economic recession, driven 
in part by new instruments to ‘bundle’ sub-prime mortgages and hide risk, did not 
catch everyone by surprise. Many knew of the risks in these new financial 
instruments — but for a financial manager or broker to fail to exploit the short- 
term gains that these new financial instruments represented was to commit pro- 
fessional suicide, because customers would just go elsewhere. Selfadvancement or 
selfpreservation meant putting the system at risk, as is often the case. 

The cultural landscape literature is more firmly embedded in the social science 
literature that emphasises these more complex attributes of human social organ- 
isation, and the resilience community would be well served in accessing the 
insights that come from this perspective. They must do so with caution, 
however — using the insights to better understand how social—-ecological systems 
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do or can work, rather than making a normative articulation of how they 
should work. 


Closing remarks 


I want to end with two warnings. The first is directed at both the 
resilience and cultural landscapes literature, and concerns a tendency in both, 
in their weaker manifestations, towards a certain romanticism or political 
correctness that is not about scholarship but about certain longings, faiths or 
values of the individual scholar that s/he would like to see adopted as universal. 
This includes, for instance, the tendency to romanticise traditional or indige- 
nous societies — to believe they are more capable of living in harmony with both 
nature and each other than modern societies are, more capable of subverting 
individual wants and needs in pursuit of the greater good. It includes the 
tendency to assert that the landscapes or resource management strategies we 
prefer (from our comfortable, academic, largely urban lives, where we want to 
experience these landscapes only occasionally or from afar) are somehow the 
‘right’ ones for everyone — more resilient, more beneficial, more pleasing. It 
includes the tendency to declare that more biodiversity is always better (it is not) 
or that trust is an essential component of the social networks that must organise 
around environmental management (we would be better served to accept that 
some are not trustworthy, and act accordingly). Both resilience and cultural 
landscape analyses should be about helping the larger society understand what 
it can have, what it cannot have, how it might achieve particular ends and with 
what trade-offs. Doing this requires real scholarship, well-grounded theories 
and guarding against the use of unproven assumptions because they happen to 
fit our own — possibly not widely shared — ideals. 

I have offered several critiques of the resilience conceptual framework in this 
chapter, but let me return to one ofits very real strengths — the pursuit of a more 
general framework for understanding coupled social—ecological systems. I was 
alarmed in more than one chapter in this book to encounter the assertion that 
every landscape is unique and one must know, with great familiarity, the details 
of the cultural and ecological system in order to guide management and policy 
decisions. I would certainly not argue that there is a ‘one size fits all’ approach to 
managing local landscapes, but I do believe there is a ‘few sizes fit most’ view. 
There are not, for instance, as many ways to effectively manage open-access 
grazing lands as there are societies who depend on grazing but, instead, a few 
ways to do so on which societies have converged. Which of the ways is 
most effective in a given context will depend on some of the ecological and 
cultural characteristics, but these can often be understood in general terms 
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(Ostrom, 2005). This is not to say that local engagement is unimportant — we 
should not dismiss the benefits that incorporating local perspectives and know- 
ledge can have in effective management. Nevertheless, communities can learn 
from each other, because the challenges, options and outcomes are not unique 
in each case. One of the biggest lessons the cultural landscapes community 
could take from the resilience community is a search for the general patterns 
that play out again and again in social—ecological systems. 
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Note 


1. Asecond criticism is that the axes often associated with the adaptive cycle - of 
‘connectedness’ and ‘capital’ (sometimes labelled potential) — are meaningless, and that 
there is no reason to suppose capital goes up from the r- to K-phase, and then back down in 
the Q-phase, and then back up in a, and then back down in r. I think there is merit in this 
criticism but, in the interest of space, I will not go into that further here. 
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Resilience and cultural landscapes: 
opportunities, relevance and ways 
ahead 


CLAUDIA BIELING AND TOBIAS PLIENINGER 


Introduction 


Cultural landscapes have been shaped through interactions between 
people and nature; they are of outstanding importance for sustaining biodiversity 
and ecosystem services, and are currently under massive pressure from agricul- 
tural intensification, land abandonment and urbanisation (Jansen et al., 2009). The 
origins, dynamics and values of cultural landscapes were introduced at the begin- 
ning of this book by examining two distinct European landscapes (Chapter 1): the 
savanna-like dehesas in Spain and the low mountain range of the Black Forest in 
Germany. Although they differ considerably in their ecological, cultural, economic 
and political background and characteristics, these regions exhibit similar trajec- 
tories that point to many Key issues of overall landscape change. This includes a 
long-lasting and complex human-nature interrelationship, which created a broad 
array of tangible as well as intangible values. Likewise, the current trends around 
the intensification—extensification and urbanisation—depopulation dichotomies 
can be traced in both landscapes, resulting in standardisation and thus a loss of 
landscape character. Both the dehesas and the Black Forest cases, however, high- 
lighted that we frequently have a romanticised view of cultural landscapes and 
ignore the fact that many of them have been built on severe landscape interven- 
tions, unsustainable land use practices and social injustice. Moreover, these exam- 
ples show that what we perceive as a typical and inherent character of a landscape 
may actually be more of a temporary snapshot than a long-term condition. 

Addressing these critical issues in the study of landscapes and landscape 
change, the aim of this book is to develop an enhanced perspective that 
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combines insights from the scientific communities dealing with the concepts of 
resilience and cultural landscapes. Applying this approach to the Black Forest 
and dehesa cases reveals insights as to how this approach may help to overcome 
the key shortcomings in conventional landscape studies. 

Firstly, the combined perspective contributes to understanding landscape 
change as neither entirely good nor wholly bad, but as exhibiting trade-offs 
between different sets of values. For instance, a systematic and comprehen- 
sive view, which goes beyond the focus on threatened species as in the case 
of the dehesas, or landscape aesthetics, which is one of the most prominent 
issues in the Black Forest, may be applied with the ecosystem services 
concept. Moreover, pursuing this differentiated perspective inevitably iden- 
tifies what we perceive as valuable and important changes over time. For 
example, the issue of carbon sequestration emerged only very recently in 
the face of climate change, and may now significantly influence our overall 
assessment of the process of land abandonment and subsequent forest 
expansion in the Black Forest, which until now has been considered in 
mostly negative terms. 

Secondly, the rules and patterns of change, which are analysed by the 
resilience approach, can be identified for the Black Forest as well as for the 
dehesas. Both landscapes have reached a late stage of the conservation phase 
within the adaptive cycle. Identifying general principles helps to connect 
insights from various cases and thus allows learning from knowledge and 
experiences across different regions and scientific schools. For instance, a 
strategic insight enhancing the capacity to effectively cope with change at 
this particular stage might be to provide subsidies that foster innovation 
towards adaptation and transformation, rather than to attempt to prevent 
change and mitigate its negative effects (the latter of which is the current 
policy focus for both the dehesas and the Black Forest). 

Finally, a combined perspective implies studying social—ecological sys- 
tems at the landscape scale and with sensitivity to local people and their 
capacity to deal with change. This points to a key feature of successfully 
addressing landscape change -— local stakeholder engagement. In the Black 
Forest, several examples of local initiatives show how joint action allows 
deflection of the dominant trajectory of land abandonment and subse- 
quent forest encroachment. However, in many places, local engagement 
is nonexistent. For the dehesas, for instance, the local people’s long 
history of deprivation and resulting lethargy is seen as a major problem 
in pursuing the path towards sustainable local development (Plieninger & 
Pulido, 2009). 
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Opportunities and benefits of linking resilience and the 
landscape perspective 


In Chapter 1, we proposed that consideration of the interface (Palang & 
Fry, 2003) between resilience and landscape research improves the understand- 
ing of the underlying processes that put many traditional cultural landscapes 
under pressure. Moreover, it helps recapture landscapes as the primary carriers 
of social values, which are place-based and contextual, and enables coping with 
the heavy normative weight of landscape conservation or loss. This results in 
the capacity to substantially inform landscape policies. 

This book unites meaningful evidence to assess these hypotheses and, 
beyond these initial ideas, to reach conclusions concerning the opportunities 
and benefits of connecting resilience and the cultural landscapes approaches. 
Reflecting on the conceptual contributions as well as case studies on a great 
variety of landscape-related issues in different geographic regions of the world 
(Table 19.1), we arrive at two main conclusions. 


Table 19.1. Conceptual issues, geographical regions and landscape features/topics 
addressed by the contributions to this book (in order of appearance) 








Chapter Conceptual issues Geographical region(s) of case Landscape features and topics 


study or extensive example of case study/example in focus 





1 Introduction: Extremadura, Spain; Black Change in highly valued 


resilience, cultural Forest, Germany landscapes 
landscapes, 
landscape change 

2 Integrating - - 
character of 
landscapes 

3 Conceptual = - 
backgrounds of 
resilience and 
cultural 
landscapes 


4 Human-nature 


New South Wales, Australia 
relationship 
Spatial scales in Hallnas, Sweden 
resilience and 

cultural 
landscapes 
research 


Associative cultural landscape 
as valued by Aboriginal 
people 

Tourism and secondary homes 
in landscape formerly 
dominated by agriculture 
and forestry 


Table 19.1. (cont.) 
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Chapter Conceptual issues 


6 Political ecology and 
resilience 

7 Driving forces 

8 Complex adaptive 
systems 

9 Path dependencies 

10 Adaptive cycles, 
panarchy 

11 Thresholds, regime 


shifts 


12 Collective action 

13 Response strategies 

14 Land use practices, 
social capital and 
resilience building 

15 Land use practices, 
social capital and 
resilience building 

16 Political ecology and 
resilience 

17 Long-term patterns 
in landscape 
change 

18 Integration of social 
aspects in 
resilience research 

19 (Conclusions) 


Geographical region(s) of case 
study or extensive example 


Mbulu highlands, Tanzania; 
Drenthe, Netherlands; 
Bretagne, France; Alpine 
regions of Sweden 

Wengimoos/Limpach Valley, 
Switzerland 

Picos de Europa, Spain; 
Formosa, Argentina 


Oderbruch and Spreewald, 
Germany 
Caribbean islands 


North Sea, Germany 


Germany, United Kingdom, 
Austria, Netherlands 


Kristianstads Vattenrike 
Biosphere Reserve, Sweden 

Conquense Royal Drove Road, 
Spain 


Trinidad region, Cuba; Eastern 


Tyrol, Austria 


Mafia Island, Tanzania 


Burgundy, France 


Extremadura, Spain; Black 
Forest, Germany 


Landscape features and topics 
of case study/example in focus 


Agriculture ‘Esch’ landscape; 
‘Bocage’ landscape summer 
farms 


Wetland nature reserve in an 
intensively farmed plain 

Mountainous national park; 
livestock farming, forestry, 
rain-fed agriculture 

Floodplain landscapes 


Sugar-cane farming 


Offshore wind farming 


High nature value landscapes 
managed by collaborative 
groups 

Farming on seasonally flooded 
meadows 

Farming practice involving 
seasonal migration of 
livestock (transhumance) 

Homegardens 


Industrial prawn farming 


Long-term landscape 
transformation 


Change in highly valued 
landscapes 
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Firstly, it is indeed possible to bring resilience thinking and the concept of 
cultural landscapes together. In fact, the two approaches share a common back- 
ground and such remarkable similarities (including some conceptual deficien- 
cies) that one may even understand resilience as a transformation of the cultural 
landscape concept (Chapter 3). Considering the current perception of these 
being two separate scientific communities, this is a rather unexpected finding. 
As Chapter 4 specifically points out, a congruent basis of both approaches is the 
conception of the relationship between humans and the non-human world. 
First and foremost, however, all the case studies of this book provide evidence 
that empirical findings on cultural landscapes can be brought into accordance 
with core concepts of the resilience approach. As landscape research has a 
relatively loose framework that is open to several concepts and approaches, 
the contributions find no major obstacles for integrating a resilience perspec- 
tive. Most notably, this book’s contributions demonstrate that it is possible and 
logical to analyse cultural landscapes as complex adaptive systems (Chapter 8) 
and to trace thresholds and regime shifts (Chapter 11) as well as adaptive cycles 
and panarchy structures (Chapter 10). However, adjustments of the resilience 
concept are necessary in its concrete application to cultural landscapes. 

Our second main conclusion is that there are compelling benefits that arise 
out of a combined perspective on human-shaped environments. Based on the 
insights provided by the contributions to this book, we see a complementary 
relationship between the resilience and the cultural landscapes approaches. 
Hereby, resilience serves as a systematic and comprehensive framework that 
reveals patterns and principles and thus allows for the transfer of insights across 
space and time. Within this frame, the cultural landscapes approach provides 
profound contributions on social and historical aspects, as well as concepts and 
methods to investigate them. Studying landscapes and landscape change under 
a connected resilience and cultural landscape perspective helps to compensate 
blind spots and deficiencies, which both concepts individually exhibit. 
Moreover, joint efforts may also contribute to overcome conceptual weak- 
nesses, which are described similarly for the resilience and the cultural land- 
scapes approach, like the dualistic conception of the human and the natural 
realm criticised in Chapter 4. This general finding will be elucidated in terms of 
the following core benefits of a combined cultural landscape and resilience 
perspective. 


Systematic and holistic analytical frame 


A combined perspective offers a systematic and holistic frame for the 
analysis of human-shaped environments. In its foundations, this borrows from 
the resilience approach, which provides a systems perspective at its centre or, 
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more precisely, a focus on complex adaptive systems. For human-shaped envir- 
onments, major aspects of this complex character emerge from the fact that 
social and ecological parts of the system co-evolve and are inextricably inter- 
twined to social-ecological systems. Chapter 8 highlights how the notion of 
complex adaptive systems helps in the understanding of cultural landscapes by 
addressing core processes and characteristics such as cross-scale non-linear 
interactions and feedback loops between the ecological and socioeconomic 
components. When applied to practical issues, however, the resilience 
approach often tends to focus attention at the local level only. In this respect, 
Chapter 6 illustrates the complementary relationship between resilience and 
the cultural landscape concept by considering the political ecology approach 
with its special sensitivity to factors at multiple scales, which drive local char- 
acteristics and processes. 

With regard to assessment questions, the systematic and holistic analytical 
frame is most commonly applied with the ecosystem services concept. Several 
chapters underline the central importance of this concept for the study of 
landscapes and landscape change. This is most notably exemplified by the 
cases in Chapters 11 and 14. Both studies are constructed around the ecosystem 
services concept, defined as the broad spectrum of benefits ecosystems supply 
to people. With this, a comprehensive analysis of the values attached to the 
landscapes in question can be undertaken. Going beyond a fragmentary view, 
this also allows for the analysis of synergies and trade-offs between very differ- 
ent values as affected by gradual landscape change (e.g. in the course of the 
abandonment of farming practices like transhumance) or interventions like the 
construction of offshore wind parks. In consequence, the processes and effects 
of changing landscapes can be described and discussed in a differentiated way, 
taking into account and bringing together a whole array of diverse societal 
benefits that play a role in human-shaped environments, including, for 
instance, biodiversity conservation, food production, climate regulation, cul- 
tural heritage and recreation. 


Insights into general causes and patterns of landscape change across space and time 


Connected to the systems approach is the possibility for identifying 
principles that apply to landscapes and landscape change. Beyond case-specific 
descriptions of local particularity, this leads to more general explanatory frame- 
works. Two important aspects are involved. 

On the one hand, the combined perspective allows for a deeper understand- 
ing of the causes of change. Chapter 7 proposes a standard procedure for the 
evaluation of resilient behaviour of cultural landscapes, which builds on 
notions connected both to cultural landscapes research (e.g. driving forces) 
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and the resilience approach (e.g. ecosystem services). Further, our understand- 
ing of causes of change can be profoundly enhanced by revealing path depend- 
encies, that is, historical roots and feedback mechanisms that have shaped 
landscapes and their adaptability (Chapter 9). Insights into the causes of 
change will be moved a significant step forwards when we expand the issue 
of explaining change to addressing the question of how to guide change and 
manage landscapes for beneficial outcomes. Several contributions to this book 
significantly deepen our knowledge on key drivers and corresponding starting 
points for management strategies in a cultural landscape context. These can 
involve local people pursuing specific land use practices or acting as landscape 
stewards, such as collective groups that take action for landscape management 
(Chapter 12). Based on the vastly different case of Spanish transhumance, 
Chapter 14 displays a very similar insight; reinforcing social capital increases 
resilience of cultural landscapes. The homegarden cases (Chapter 15) present 
further evidence that social capital and traditional ecological knowledge 
are particularly crucial for the capacity to address changing conditions 
constructively. 

On the other hand, the resilience perspective guides our analyses towards the 
identification of patterns of how landscape change takes place. In this regard, 
the notions of thresholds, regime shifts, adaptive cycles and panarchy are 
central. It is logical to analyse a changing landscape in terms of thresholds for 
the system’s main variables (Chapter 11). This helps to distinguish less substan- 
tial processes of change from ones that are apt to change the landscape’s 
identity fundamentally, and it again guides our attention towards key interven- 
tion points for the management of landscape change. By identifying typical 
phases, the metaphor of the adaptive cycle describes principles that apply to 
processes of change; moreover, panarchy conceptualises how various adaptive 
cycles are related over different scales of time and space. The analysis of several 
centuries of sugar-cane farming in the Caribbean illustrates that these patterns 
can indeed be traced for cultural landscapes (Chapter 10). The cultural landscape 
community also has much to offer for the analysis of patterns of change. In 
particular, the identification of such principles calls for the scale of landscapes, 
as these are ‘the spatial manifestation of historic and contemporary human— 
environment relations’ (Chapter 17, p. 601). Specifically elaborating on spatial 
scales, Chapter 5 likewise strongly suggests a landscape-based model for system- 
atically framing and analysing dynamics in the context of social—ecological 
systems. Chapter 6 reviews the great body of exemplary landscape-scale studies 
that is available. 

A combined approach is place-based and addresses a specific landscape but, 
at the same time, allows for generalisation and transfer across space and time. 
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This enables us to connect experiences and knowledge from different places 
with diverse natural, social, economic, cultural and political backgrounds as 
well as the land use and landscape features affected. This is impressively exem- 
plified by Chapter 15, which applies a sound conceptual frame rooted mainly in 
the resilience framework to the specific land use practice of homegardening, 
resulting in common insights for such different contexts as Cuba and Austria. 


Dynamic view on reorganisation and renewal in landscapes 


Our introductory examples of the dehesas and the Black Forest showed 
that our view on landscapes tends to be static, assuming that current character- 
istics can, do and should persist over long periods of time. However, historical 
analyses often come to the conclusion that landscapes are not stable and time- 
less (compare Chapter 2) and that the observable face of landscapes is of quite 
recent origin. Considering the resilience perspective helps us to adopt a more 
dynamic view of landscapes. The metaphor of the adaptive cycle forces us to 
acknowledge that phases of apparent stability, sooner or later, are followed by 
phases that are characterised by break-down, release and reorganisation. In a 
cultural landscape context, this issue is of particular relevance. The future of 
many cultural landscapes that we greatly value today seems highly uncertain 
for several reasons: the land use practices they are based upon are abandoned 
(for example, landscapes that have been formed by transhumance, Chapter 14); 
new forms of land use have been introduced (e.g. offshore wind farming, 
Chapter 11), or important landscape-related drivers like climate have changed 
(Chapter 13). Seen through a resilience lens, these landscapes are at the final 
stages of a conservation phase, about to collapse and to enter the release phase. 
At this stage, trying to prevent all kinds of change at any cost is unfeasible. 
The question of how to constructively deal with change, especially regarding 
reorganisation and renewal, is thus most central in current landscape manage- 
ment, but nevertheless rarely acknowledged. In this regard, introducing adap- 
tive approaches into cultural landscape management offers great potential, as is 
demonstrated by several contributions in this book. As a basis, a systematic 
analysis of the landscape in question can help us reach clarification concerning 
the many subprocesses of change and, in consequence, to distinguish funda- 
mental forms of change from those that are less important for the functions and 
values of the landscape in question (Chapter 11). Certain land use practices and, 
more specifically, social capital in the form of traditional ecological knowledge 
enhance the capacity to deal constructively with changing circumstances 
(Chapters 14 and 15). Social capital also contributes to resilience through col- 
lective action of groups involved in landscape management, as addressed in 
Chapter 12. Chapter 13 highlights that actors have different response strategies 
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available in the face of change. This implies not only coping or adaptation 
strategies but also approaches to transformation when fundamental change 
has become inevitable. 


Understanding of the historic dimension of human-shaped environments 


Mainly drawing on insights from landscape history, a combined 
approach contributes to a deeper understanding of the historic dimension of 
human-shaped environments. The long-term case study presented in Chapter 17 
highlights that historical ecology is particularly useful to trace complex rela- 
tionships in human-shaped environments and, based on this, enables the iden- 
tification of patterns of change. The analysis of path dependencies in cultural 
landscapes (Chapter 9) illustrates the immense influence that land use legacies, 
historical roots and feedbacks exert on landscapes of the present. Chapter 6 
shows that it is important to acknowledge that demands for ecosystem goods 
and services change over time, that is, that there is a historical context depend- 
ency. Moreover, a profound understanding of the past is an important basis for 
decisions with regard to the future. For example, Chapter 14 points to the 
lessons that can be learnt from past crises and adaptations related to traditional 
land use practices and the potential of this knowledge for forthcoming chal- 
lenges in the face of a changing world. 


Comprehension of the social realm in human-shaped environments 


The resilience and the cultural landscape frameworks share many sim- 
ilarities in how they conceptualise the relationship between humans and the 
non-human world. However, whereas the foundations of the resilience school 
are rooted in natural sciences, the cultural landscape school has a long tradition 
of interdisciplinarity, with substantial elements of its concepts, methods and 
insights being embedded in the social sciences. Explicitly including humans as 
integral elements of landscapes is the unique feature of the cultural landscape 
perspective (Head, 2007). In contrast, other models tend to see humans as 
impartial observers, external drivers of ecosystems, or mere beneficiaries of 
ecosystem goods and services (Matthews & Selman, 2006). Several chapters of 
this book illustrate how the combined resilience and landscape view contrib- 
utes to an enhanced understanding of change in human-shaped environments, 
which simultaneously provides profound management implications. The fol- 
lowing findings match with several central statements of Chapter 18, in which 
the role of the cultural landscapes approach for resilience research is evaluated. 

One important aspect is a nuanced view on the social realm; for instance, on 
social stratification regarding perceptions, attitudes, preferences, values and 
interests. This is especially underlined by Chapter 6 that additionally calls for 
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attention towards the role of labour, the access to land and the links in how local 
systems are embedded in the wider world. The outstanding practical relevance 
of diversified perceptions, interests and power becomes most evident in 
Chapter 16, which elaborates on competing definitions of desirable landscapes 
in the context of industrial prawn farming. 

Moreover, a perspective that integrates cultural landscape-based research 
into the resilience framework provides a more substantiated view on the notion 
of ‘social capital’ as a source of resilience and capacity for adaptation or trans- 
formation. Again, this becomes clear in Chapters 12, 14, and 15 that illustrate 
how certain land use practices, related to traditional ecological knowledge, and 
collective action of local actors enhance the capacity to deal constructively with 
changing circumstances. 

Contributions from the cultural landscape school point to an aspect that is 
most prominently raised in Chapter 4 in this book: the mutual constitution 
and embeddedness of humans and the non-human world. As demonstrated 
here, the two-way relationship between the social and the natural realm is not 
adequately reflected in either the resilience or the cultural landscape concept. 
However, some contributions from the latter school indeed give hints as to 
how people create values and meaning out of their surroundings, signifying 
that the characteristics of the natural world are not exclusively shaped, for 
example, by climate and soil conditions, but equally in the minds of the people 
involved. For instance, Chapter 11 concludes that people’s (in)capacity to 
transform their perceptions of offshore wind farms is a key tipping point for 
the social-ecological system studied. To put it in other words, it is not so much 
a question of how a surrounding is, but how people create meaning and value 
out of it. Likewise, the different response strategies displayed in the Swedish 
case study (Chapter 13) underline that change and resilience are not only 
defined by the amount of disturbance regarding quantifiable ecological vari- 
ables, but also by how people perceive and deal with it. 


Acknowledgement of the normative dimension 


Much of the published work on both resilience and cultural landscapes 
is value-laden (Chapter 3). However, acknowledgement and awareness of nor- 
mative content is rather different in the respective research communities. In 
line with a stronger background in social sciences-informed anti-positivistic 
thinking, there is a tradition of critical reflection of this issue for cultural land- 
scapes research, which becomes clearly evident in the focus on perceptions in 
the landscape definition by the European Landscape Convention (Council of 
Europe, 2000). In contrast, the resilience school has only started to deal with 
value judgements. As argued in Chapter 3 (p. 410): ‘The resilience approach 
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might be much less justified by ecological knowledge and motivated by the 
instrumental-rational objective to achieve sustainable development than it 
claims to be and actually assumes of itself.’ Moreover, Walker and Cooper 
(2011: 157) feel that resilience thinking in general has a ‘tendency to metabolize 
all countervailing forces and inoculate itself against critique’. The lack of critical 
scholarship on underlying normative assumptions is explainable through the 
foundations of resilience in ecology and other natural science-based disciplines. 
However, as several contributions to this book (most notably Chapters 6 and 16) 
demonstrate, the normative background behind socially and locally stratified 
observations, interests and values, both in theory and practice, cannot be over- 
looked in its concrete application to cultural landscapes. Instead, these issues 
should be made explicit and accessible for discussion. As a basis, a differentiated 
analysis that is sensitive to underlying assumptions, preferences, interests and 
power to realise them is necessary. Here, the cultural landscapes approach has 
experience to offer. 


Relevance beyond science 


Although formal landscape policies are scant, landscapes play aroleina 
large number of policy domains, including heritage, spatial planning, environ- 
mental conservation or agricultural policies (Wascher, 2001; Weizenegger & 
Schenk, 2006). However, conventional policies around landscapes have 
involved severe shortcomings, as argued in Chapter 2: equation of landscapes 
with scenery, fragmentation of landscape policies into different sectors, static 
views on landscape, negligence of rural-urban linkages, ignorance of global 
forces and focus on protection. Following the desideratum formulated by ESF 
(2010) to connect landscape research with policy and practice, research at the 
interface of cultural landscapes and resilience offers manifold insight to over- 
come these deficits. However, as pointed out in Chapters 2, 6 and 16, neither 
traditional cultural landscapes nor resilient landscapes per se are desirable. 
Consequently, both landscape and resilience proponents must avoid running 
into the normative trap. Chapter 2 recommends sustainability and democracy 
as fundamental tenets to avoiding this trap. The contributions in this book point 
to four aspects that may foster sustainability and democracy in modern land- 
scape policies. 

Firstly, landscape policies should be clearly linked to human well-being, and 
the concept of ecosystem services is a useful analytical tool to visualise the 
nexus between landscapes and quality. In the context of developed countries, 
cultural services are particularly powerful links between humans and land- 
scapes (Guo et al., 2010), as the North Sea case (Chapter 11) has underlined. 
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Secondly, landscape policies need to move away from optimum solutions 
and embrace the diversity of regional site-specificities. A plethora of planning, 
protection and management tools is available for landscapes and should be 
incorporated in differing intensity according to the specific landscape context 
(Chapter 2). Additionally, modern landscape policies should attempt to take 
account of uncertainties and surprises. Therefore, traditional command-and- 
control policies are increasingly unhelpful, and building of resilience through 
adaptive management approaches comes to the fore. These foster learning and 
innovation in response to surprises. As shown by the case of homegardens in 
Trinidad, embracing unexpected drivers of change (the collapse of the Soviet 
Union and its support for Cuba, in this case) may even enhance sustainable 
land use practices (Chapter 15). The transhumance case (Chapter 14) under- 
lines the many pathways that a view into land use and landscape history 
can offer for the future management of resilient landscapes (Antrop, 2005; 
Palang et al., 2005). 

Thirdly, policies informed by cultural landscape and resilience approaches 
include (rather than exclude) humans and their current activities as active 
components of cultural landscapes, which are truly social—ecological systems. 
Thus, a major conceptual task is to reconnect people to their landscapes over 
space and time (Chapter 2). Collaboration has a major role to play, as the land- 
scape scale is usually larger than that of individual landowners or land users. 
Although collective action for landscape is increasing, most public policies (for 
instance, agri-environmental policies) have ignored the need for collaborative 
approaches to date. 

Fourthly, landscape policies should appreciate the full suite of landscape 
multifunctionality and be aware of unintended side-effects. While most policies 
have so far supported single or (under the banner of ‘multiple use’) a narrow 
range of outputs from landscapes (whether timber, agricultural commodities or 
heritage), multifunctional landscape policies promote ‘bundles’ of ecosystem 
services (Raudsepp-Hearne et al., 2010), supporting food production, biodiver- 
sity, recreation and other objectives jointly. Correspondingly, rather than devel- 
oping a policy field in isolation, modern landscape policies should strive to link 
and integrate a broad spectrum of sectors. 

At the level of the European Union, the first moves into the sketched path- 
ways have been observed (Luick et al., 2009). For example, the recently released 
EU Biodiversity Strategy now stresses the linkages between biodiversity, jobs 
and economic prosperity; the Green Infrastructure Initiative of the EU intends 
to better integrate and connect the Natura 2000 network of protected areas 
with the wider countryside; the Common Agricultural Policy after 2013 prom- 
ises a greater provision of public goods from agricultural landscapes. However, 
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it will take considerably more time and effort to move these aims from paper 
to practice. 


Possible future directions 


The initiative of this book was intended as an exploration of common 
ground for scientists affiliated with the resilience or the cultural landscape 
schools. As this concluding chapter shows, bringing both approaches together 
is not only possible but offers a considerable array of benefits. This outline of a 
combined perspective and its advantages should not be taken as definite 
insights, however. To the contrary, we believe that, encouraged by this promis- 
ing first exploration, we should further pursue the goal of enhancing knowledge 
by connecting these different perspectives and approaches. Reflecting upon the 
contributions to this book, we conclude that there is one issue that the joint 
efforts should primarily be directed to: systematically enhancing our under- 
standing of the social realm and its role in changing landscapes. This implies 
three questions that need to be addressed by collaborative landscape and resil- 
ience research: 


= How can the social components in landscapes, seen from a systems 
perspective, be understood and analysed in a way that pays adequate 
attention to their differentiation? Furthermore, how can we embed 


these insights into a systematic framework? 
= To what extent can the patterns of change described by the resilience 


approach (particularly the adaptive cycle metaphor) be transferred to 
human-shaped and human-constituted environments and which 


conceptual adjustments or new framings are necessary? 
= Which factors are decisive for humans’ capacity to deal with change 


constructively, in particular with reorganisation and renewal in the 
face of inevitable change? Which options exist to strengthen this 
capacity? 


We believe that these open questions can be addressed best at the scale and 
example of concrete landscapes. As Chapter 17 (p. 607) puts it: ‘Landscapes are 
just the right scale for our human size — we can understand their complex work- 
ings and our role therein.’ At the same time, these efforts should be firmly rooted 
in a sound conceptual framing that allows us to go beyond pure description of 
case-specific findings. In particular, Chapter 4 calls for more conceptual thought 
into the core topic of the human—nature relationship: ‘Eventually, we need to 
come to terms with the artificiality of both concepts [i.e. social-ecological systems 
and cultural landscapes], and develop stronger, more empirically justifiable 
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ones.’ (p. 176). To achieve this, the ‘specific mechanisms of connection that 
prevailed in particular times and places’ (p.177) need to be disentangled. 
However, some (see Chapter 18) remain sceptical about the possibility of fully 
integrating the social and the natural realm into a single unit. It seems worth- 
while to take these messages on the human-nature relationship and transfer 
them to the two realms of resilience and cultural landscapes research. Likewise, 
we are neither convinced that a full integration of both research approaches is 
possible, nor that it is necessary. What is important, though, is to bring our 
concepts and approaches to the ground and, drawing on complementary perspec- 
tives, to develop empirically firmly based knowledge on mechanisms and 
patterns in human-shaped environments and strategies to constructively address 
their inherently changing character. 
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